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Iguanodon—This specimen towers twenty-five feet in the air, making the trees around look small. 


A DINOSAUR THAT ROAMED THE EARTH MILLIONS OF YEARS AGO, —[ee page 352.] 
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i } } rm ? ra ( / 
and in simple t ms, the ortd 8 I rogress tn scien 
n d | lus h ement, It seeks 
presen fj } rmatiol na storm so readal ( nd 
d y unnderat a s to set forth and ¢ mphas e the 
? ad nation of scien 


Sport for Sport’s Sake 


| Vfl pre 


entation of the Scienviric AMER! 


Aviation Cup to Mr. Glenn H. Curtiss, 
recorded elsewhere in this issue, gave tle 
done n opportunity to draw attention to the 
portsm riike pirit displ rved bv the winner in his 
persistent quest of this trophy. , Although Curtiss is 
n d in the manufacture and comm« reial ¢ xploi 
tation of roplane ind is therefore a professional, 
he ha emplified the best traditions of the amateur 
n | t é quest of a trophy which brings nv 
is tl vinner, and whose principal value lies 
in the distinction which it conters The ScieNTIE 
AMERICAN ha ilwavs deplored the fact that there 
was ompetition for this trophy, and our regret 
was due, not so much to the consideration that 
we wer ts donors, as to the fact that the lack of 
interest im the ip proved that the spirit of commer 
cialism was dominant among the ranks of the avia 
tors, not or of whom, outside of Curtiss, eared to 
turn mor tarily aside from the hunt for large 
money prizes and make an effort to win’a cup which 


has the distinction of being the first trophy of any 


n connection with the new 


kind offered in America 
most unfortunate that not only here, but in 
practi il ex 
There 


combination 


commercialization of the 
ponents of the sport seems to be complete. 


has not been wanting evidence of i 


professional flyers for the purpose not 
curing the largest possible cash prizes at 
nd in all conscience they would seem 


but of tak 


oO be t enough it the pre sent figures 
ing h rg ot he meets themselves ind flving or 
not, just s the whim or convenience of the occasion 
might happen to determine 
Let it be nderstood that w have no prejudice 
vate gainst the professional airman. When 
he hangs | n mid I pon a flimsy fabric of 
wood, cat ind wir for tl special delectation of 
I bied wu t le t pe rfectly proper that 
t hould | id juately tor witnessing his gam 
of chance w Death Moreover, aeroplane sport 
S « ] nd rt 1 unong the airmen have the 
rivate means to enable them to last very long at 
the g \\ we do regret, however, is that in 
the ' { 1 +} money-getting, one looks almost 
n ! t relieving. contrast of a touch of the 
t old sporting spirit; the spirit which in other 
i ort cherished and guarded so assidu 
ous amateur associations throughout 
Now there can be no question that the 
ndoubt j rit of the winner of the Scren 
\ Trophy s largely due to the con 
orl oft th fact that 
onal standing, a 
' dv 
ieataion: te 
con ' 
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Fire Drills in Factories 


HE only redeeming feature of such a horrible 
catastrophe as the recent fire in a shirt-waist 
factory in this city, in which nearly 150 peo 
ple, largely young girls not out of their ‘teens, were 


that it 


mind 


killed, is the fact serves to st imp upon the 
official 


for such a 


publie and certain imminent 
which, but 
n unnoticed and 


t is 


frightful object lesson, would 
In the 
moralize the 


uncorrected. 
futile to 


rema presence 


best 


of such a horror, 
do is te 
] ? 


the disaster ind leave it to 


lessons of 


point out the practical 


we can 


legislative iuthority to 


make sure, as far as possible, igainst its recurrence. 

Above everything, this fire has shown the need 
in all crowded factories of this character for the 
institution of a system of fire driils, similar to that 
which is practiced in our public schools. The ma 
jority of the unfortunates who lost their lives were 
voung people of foreign parentage, and it needed 
only the occurrence of some sudden eme rgency such 
is an outbreak of fire to throw them into State ol 
incontrollable panic, If the manufacturers who 
ire engaged in making shirt-waists, feathers and 
flowers, and other goods of a highly inflammabl 


character, are to be » rmitted to crowd the upper 


floors of buildings with machines and ope ratives, 


the law should make fire drills compulsory, ind the 


officials of our city should see to it that they are 


most strictly carried out. 

Again, if, in crowded workrooms, it is inevitable 
that there will be a considerabl iccumulation of 
the goods, either in a partially complete or a finished 


should be 
landlord or the 
of automatic sprinklers over the whole floor. 

that the flimsy 
ope rators’ heads, and 


condition, it made compulsory for the 


in effective 


s\ stem 
In the 


goods 


lessee to instal 


case of the late fire, it 


seems 


hung in rows above the 


wert 
that as soon as the fire started, it ran through the 
stuff as though it was so much tinder. An efficient 


] 


system of fire sprinklers would either have put out 


is to give 


the conflagration or so far held it in check 


the work peopl 1 reasonable time for escap 


disaster, involving 


( rowds 


In this, as in every great fire 


the destruction of large and panic-stricken 
idequate means of egress 


Whether or not 


were 


of people , the question of 


is shown to be ill important. 


such stairways and fire escapes provided as 
the building law requires, the fact remains that they 
to deal with the 


rule can be laid down 


were quite insufficient emergency 
No hard-and-fast 
cover broadly the needs of all buildings. 


that the 


which will 


What we 


mean is number of fire escapes and other 


means of egress should have strict reference to the 
uses to which the building is to be put. The fire 
escape capacity which is sufficient for an office build 


ing is manifestly too small if it has to serve a ten 


or twelve-storv building whose various floors are 


excitable and easily panic-stricken 


teeming with the 


ind daughters of the immigrant from central 


sons 
Europe. 
Newspaper Science 
RECENT press dispatch described the ex 
crew oft 1 


periences of the passengers and 


transatlantic steamer who were treated to a 


display of that very commonplace phenomenon, St. 


Elmo's fire. The usual brush discharge from the 
tips of masts and spars appears to have caused 
ibout as much excitement on board as might have 
been expected from in Lppe irance ot our old and, 


of late, The cap 
tain is reported to have studied the phenomenon at 
and at last to have given 


his opinion that it was a case of “St. Thomas's fire ws 


quiescent frie nd, the sea serpent. 


tentively for some time, 


Passing over the astonishing fact that an _ entire 
ship's company, in this year of grace 1911, were 


apparently quite unacquainted with a natural phe- 
that been the 
research, but of the most banal literary 
allusion for at least that 
even the intelligent skipper could only recall vaguely 
that he 
it was called 


nomenon has subject, not only of 
scientific 


two thousand vears, ind 


sort and that 
shall 


account 


had heard of something of the 


ifter saint or other, what 


some 


we say of a newspaper that publishes an 


of the event as a marvelous occurrence, and is ob 
viously unable to give the phenomenon its correct 
name Will not some philanthropist found a news 


paper whose staff possesses just the rudiments of a 
Wo to the 
interviewed by the 


scientific education ? scientific man who 


permits himse lf to be newspa 
Wo to the scientific man whose achievements, 


without 


pe rs ! 


with or his consent, are written up in the 


daily press! 
The 


pe irs to he 


te rminology of eve ry day science ap 
an unknown tongue to the journalistic 
fraternity. In_ this 
some consolation to the persons to whom this criti 
iddressed, to be told that the y er in dis 
One of Maeterlinck’s plays 


mere 


respect, however, it may be 


Stn Is 


ing uishe d company. 


dangers, 


——. 
\pril 8, 1911 
contains the following stage direction: “dA comet 


suddenly shoots across the sky.” Comet, indeed! 
It is doubtful whether even the Coloma Boomer, of 
lamented could have 


memory, surpassed this. 


A Change of Opinion 
VERYONE who is familiar with our columns 
knows that for many years past the Scipn- 
TIFIC AMERICAN been 


has a strong advocate 


tf the policy of building some of the new warships 
in such government navy y ards as are equipped rd 
do this work. We believe, however, that conditions 


have so far changed that. for the 


h future, warship 
building should be discontinued at the navv vards 
ind all contracts for bone : 
to the 


here is no inconsiste ney in this change of opin- 


new construction should be 


given private yards. 
e ] 
ion, which is due entirely to altered economic con- 


ditions, which, in our opinion, have met and satisfac- 


lorily answered the arguments that we advanced a 
dozen years ago in favor of building warships at 
government y irds. 

In those days, when all new naval construction 


was given to private builders, costs were high and 


progress was very slow. We advocated the policy 


of having under construction at least one battle ship 
of the 
created between 


it a navy vard, on the ground that because 


inevitable rivalry which would be 
the private ind the 
iccelerated 
reduction of 
is the ifter the 


send the 


governime nt \ ards, progress 


and there would be an inevi- 


costs. Moreover. formerly it 
target practice, 
fleet, or the 


it, at once to the navy vards, crowd- 


custom, annual 


inoeuvres, ete.. to whole 
greater part of 
ng them with work and necessitating the employ- 
skilled labor. When the 
re-fitting, ete., completed, the 
there would be an immediate 
drop in ictivity; and a large portion of 
the force to be disbanded. 
sidered that if a large government ship were on the 


large force of 


ment ot 
overhauling, were 
fleet would go to sea: 
navy yard 
would have It was con- 
stocks, it would be no longer necessary to disrupt the 
men being moved over from 
repair fleets 
moved out of the yards for the summer cruising. 
The and the 
results obtained justified the new departure. The 
“Connecticut,” (the 


torces every vear, the 


work to new construction when the 


irguments advanced were plausible, 
Louisiana,’ sister ship to the 
first battleship to be built under the new plan), was 
built 


work, 


n record time, and set a new mark in contract 


both as to speed of construction and cheap- 


ness of cost. To-day, ton for ton, we are building 


ckly and as che aply as the leading vards of 


is qu 
Great Britain and Europe; 
getting its contract-built vessels at such a low figure 


that it is altogether impossible for our navy yards 


and the government is 


to make any succe ssful competition. 

The movement fer navy-built ships found its most 
advocate among the corps of naval con- 
Naturally, they are proud of the results 
ccomplished, and because of their close identifica- 
tion with navy vard development, their sympathies 
would naturally jead them to favor, if they could do 
The 
naval constructors, however, are now opposed to 
navy-built ships, and Chief Constructor Watt is on 
record as stating that the building of the “New York” 
it the Brooklyn navy yard will involve an addi- 
tional outlay of over a million and a half dollars, 
what she would cost if built by private con- 


power rful 


structors., 


so consistently, a continuance of the policy. 


tbove 
tractors. 
Furthermore, the policy inaugurated under Secre- 
tary Meyer's administration, of composing our At- 
lantie fleet with one ship at a 
time of each division proceeding to the navy yard 
good effect of dis- 
evenly throughout 


of divisions of five, 


for annual overhaul, has had the 
tributing the repair work more 
the year, and making it possible to maintain a fairly 
constant force of workmen at the various yards. 
Thus we see that the policy of navy-yard con- 
struction, admirable at the time it was instituted, 
and after having achieved its purpose, has now out- 
lived its Furthermore, of the 
stolid indifference of the public toward the question 


f federal assistance in the upbuilding of our mer- 


usefulness. because 


chant marine, our great shipbuilding establishments 
are all but starving for want of work. Were it not 
for warship construction, some of them would have 
to close their gates. This, in the event of a great 
naval war, would prove to be a positive calamity ; 
for the results, even of a victorious engagement, upon 
the material (hulls, guns, gun mounts, etc.) of the 
modern battleship, would be so disastrous that there 
would be an immediate call for the employment of 
every yard, publie and private, that the country pos- 
It is quite conceivable that the ultimat: for- 
1 upon the 


SCSSCS. 
tunes of the next great war will depe 
degree in which the yards are manned and equipped 
to meet the heavy strain that will be put upon them. 


> eres 
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Nocturnal Warfare 
An Automobile-mounted Searchlight for the French Army 


By Frank C. Perkins 


} 


the car from a contact breaker tuned in unison with the 


these days to find the mounted upon a truck and can be taken from 
ing fork. There are as many tuni fork 


Wwe are a in 
+ automol t to 1 variety of practical and set up at any suitable point within a distance 


f this of 328 feet, this being the length of the flexible cur- are different movements, each tuning for! 


uses O recent developments « 2 


kind is a 


mobile, and 
The general aspect of this new pie 


t leads from the lamp to the car The search to a specific contact breaker 


light carried upon an auto rent 
course, be operated in its position on For field 
to their fragility. Silvered metal mi: 


for military use in the French light may, of work glass reflectors are undes 
army ce of mili the car, if desired, but as a rule it is preferable to ing 


ares 


Fak 
\ : 


Li ae sie SN 
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a - " Pe rl Wh s a4 EES 
ite le T 
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Fig. 2.—View showing loading and unloading facilities. 
THE SEARCHLIGHT IN WAR 


effect its manipulation from a distance, so as to avoid unsatisfactory owing to the fact that tl 
the beam, and thus having a deep layer tarnished under 
interposed between the late gilded mirrors have been used 


the latter from The brightness of the electric ¢ may 


tary equipment is shown in Fig. 1 of our illustrations 
some of the detail features looking along 
the of brightly illuminated haze 
the object sighted, clouding 
In time of war it may also be an advantags as high as 2 
By the way of comparison ma 


The second figure shows the influence of the electri 
of the arrangement for loading and unloading 
truck for carrying the searchlight The car can be eye and 
Propelled at ie 19 miles an hour by an 18 horss view 

to be able to place the searchlight in a comparatively 


0 candle-power pet quare 
Power motor burning gasoline, alcohol or oil, and mm 
capable of negotiating a 12 to 15 per cent grad exposed 
The fuel consumption is given as a little over 10 cover The device employed for this manipulation 
gallons per 100 miles Both the automobile 
and that of ¢] generator are of the De Dion 


position, and yet to operate it from under lime light gives at most only 8 candle-vow 
same area. The light comes almost entirely 
motor from a distance is very ingenious; without going wsitive carbon, and the two electrodes are 
hat its cordingly as to give the be 


Boutor nto a full description it may ‘here be said th 


tion is based on the response of a tuning fork flector 60° inehe diameter 


type Tl rehlight j a 7,000 candle-power elec pera 
t reflector t j it the searchlight to a vibrating currer sent 


tric are | ted with a 38-inch out be made at a distance of fron 
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Speeches at the Aero Club of 
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Presentation of the Scientific American Trophy 
America’s Banquet and Description of Curtiss’s Work in Aviation 
made the best long-distance record of the year in the generous offer of Mr. Edwin Gould, of a prize of 
first lap of this flight, by covering a distance of 71% $15,000 for the most successful aeroplane provided 
s, between Albany and Poughkeepsie with two or more motors arranged to be operated 
“We all have a feeling of endearment for the old independently or in unison. I regret very much to see 


ry iti ba he Aero Club of 
Fl \ } of March h t h 
Hi Y notal chiefly o1 
‘ ! S rivic AMERI 
‘ i h I i i id d our columr 
Wi Hi. ( ! hird t n 
t Ma UT i I id l 
tr I id Genera Jan \ n 
n h ! ! d it the War Depart 
I I 4 i 
W ict Oo th re ntation 
ir. ( AM lent of Munn & 
( ! ! ind i sher f tl 
3 A ind i t of Gen. Aller 
i 
rt | rATILOD SPEECH 
Mr | Vi | istmaste! and fellow member 
f A ‘ 
} hat | nes regret that it has 
for Mr. ¢ t to be present with 
th ind to reé in person the Scu 
\ 
I th iat tl ! may be regarded as a sort 
I va £ n by the don 
oO } et ne tl irt of aerial navi 
he d it which has taken 
u ! dur the past three years, this 
garded as a milestone which 
i d year, the progress which has 
heer h ! I ‘ hea day after day, of ex- 
t iv ‘ flight if aeroplane carrying 
eight ! passenger and when we have 
‘ e to a height of two mi ibo 
! ! arth, it is hard for us to realize 
hat t ! conditions of competition for the 
! ad l 1908 was only one kilometer, 
ha i traightaway Mr. Curtiss 
won t trop! that year by covering this distance 
1 aking in all a flight of about one 
ind 
lL) I l x \ ir tl distance wa vith a 
good deal t dation, increased to a minimum of 
2 t d cir Mr. Curtiss won the 
t } f I neg d an and makii 
il ! i flict about 25 miles 
rh i t having charge of the arrangements 
decided t make the condition for 1910 a minimum 
light of cro country Upon the earnest 
t yn, however, of a prominent official of the 
Aer ( h had recently returned from Europe, 
h in listanc was reduced from 50 to 40 
mil 
\ all know how gallantly Mr. Curtiss won the 
» for the third time by his memorable flight down 
th Hudson River from Albany to New York H 























historic river which passes by our city 


The Scientific American Trophy won by 
Glenn H. Curtiss. 


Three names 


will always remain associated with the history of the 
river—that of Hudson, the explorer; that of Robert 
Fulton, the introducer of river navigation; and that 
of Glenn H. Curtiss, the birdman 

“At the request of the president of the club I beg 
to call the attention of the members to the most 


that Mr. Gould is not occupying the seat provided for 
him at the other end of the table, as I think some 
publie recognition is due him for his splendid gener- 
osity in offering this prize, which is designed to pre 
vent or minimize the fatal accidents which have been 
so prevalent of late 

“IT believe that I am betraying no confidence in say- 
ing that Mr. Ryan has been in touch with Mr. Bel- 
mont with reference to holding these trials during 
some forthcoming meeting at Belmont Park, presum- 


An announcement in regard to 


plans will be given out later on. 


4th 
the outcome of these 


ably about July 


“On behalf of the Aero Club of America, as cus 
todians of the trophy, I have the honor to present to 
you, Mr. Post, the representative of Mr. Curtiss, the 
Screntiric AMERICAN Trophy, for permanent posses- 
sion, and I feel sure that it will always be associated 
by the winner with that historic flight down the 


Hudson River, and it will furthermore have a special 
as being the first trophy ever offered in this 
for 
Augustus 


interest 
country aerial navigation.” 

Mr Post, of the Aero 
Club, and the club’s representative in all the attempts 
of Mr the trophy for Mr 
and of acceptance in which 
told how experimenter had 
to win the cup at the start, and had kept constantly 
at work with this had 
succeeded, year after year, was told in a graphic way 
by Mr. Post. 

GENERAL ALLEN’S SPEECH 
Following Mr. Post, Gen. Allen, in a few well-chosen 


former secretary 
Curtiss 
he 
out 


Curtiss, received 


fine speech 


America’s 


made a 


set 


noted 


aim in view How well he 


words, told what the War Department is doing, as 
follows 

“This government has been accused of being slow 
to take up aviation as a part of the army service, but 
what is being done by the army authorities is not 
understood, or perhaps not known. One of the sub- 
stantial evidences of the interest is the fact that the 
aeroplane is now in use on the Mexican border by 
the troops mobilized there, and is of unusual value 
in that part of the country because of the difficulty 
of travel 


‘Only a few days ago one of our men went up ina 
and covered 106 miles in about two hours—a 


which it took two or three days to cover by 


machine 
distance 


wagon at one time And he saw more of the country 
in those two hours than any of us had seen in years 
before The army is now establishing an aviation 


course in Washington, along the east side of the Po- 


tomac River, and there it is the intention to let those 














Presenting the Scientific American Trophy to Glenn H. Curtiss. 


president of Munn & Co., Inc., donors of the Screntiric 
Allan A. Ryan, president of the club; John C. Montgomery, toustmaster ; 
. 8. A.; Henry Sanderson, president Automobile ¢ 


AMERICAN Trophy and publishers of the Screntrric AMERICAN ; 


Patrick Franci 
Hart O. Berg, European representative of the Wrights; 


ub of America; and Dave Hennen Morris, 


rHE FIFTH ANNUAL BANQUET OF THE AERO CLUB OF AMERICA 
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joining the aviation course have all the practice re- Albany, N. Y., to New York city on May 29th, 1910—150 have been sufficient to win him enduring fame. Among 
quired to fit them for aerial flight. Another aviation miles in 152 minutes—will go down in history. By cov the most notable of those following the Hudson flight 
field has been established at Fort Leavenworth, and ering the first half of this distance—7114 miles—in 1 might be mentioned his “Fifty miles over the sea’ 
some at other places throughout the country for sim- hour and 23 minutes, or at the rate of 51% miles an flight at Atlantic City, N. J., in July, 1910; his trip 
ilar purposes hour, Curtiss won the Screntirie American Trophy over Lake Erie from Euclid Beach to Cedar Point 
“One of the features receiving close attention is the for the third and last time, and secured final posses- Ohio—64 miles—and return the following Septembe: 
development of flying machines from the _ view- sion of the cup. This is but one of the many triumphs and his more recent flights from the surface of the 
point of stability and safety The government he has accomplished, almost any one of which would water in the new machine developed by him, which 
now has about $100,000 to spend for ma- alights on and flies from land or wat 
chines, and will put it into the different equally well. 
types. As more money is appropriated the Aviation for military purposes has bee: 


field will be extended. 


‘It is the ultimate intention, I believe, 
to teach aviation to several thousand army 
men ho ll be ready at any time to go 


machines during the mobiliza- 


tion of troops, no matter for what purpose, 
and it believed that they will be an ex- 
traordinary adjunct to the efficiency of the 
army as a whole 


“But it is of great importance to the pub- 
lic to know that while the aviation 
of the government will be 
army men, they will be 
that 


grounds 


primarily for 


open to the general 


public as well, so any person having a 


fiving machine can use it in these places 


freely 
tion of 


and also get the benefit of the instruc 
Their opportuni- 
afforded to 


study and 


experts in flying 


great as those 


the 


ll be as 


ties W 


army men in matter of 


practice 
CURTISS’S CAREER 
EXPERIMENTS 


AND 








given its greatest impetus by the 


ments made by Curtiss or conducted 


expel 
unde 
his direction, such as bomb dropping, tar 
get shooting, sending wireless from an aero 
plane in flight, as the flights of 
Eugene Ely from the decks of two of Unel 
Sam's upon which he 
alighted In 


well as 
battleships, one of 
successfully furtherance of 
the 
to instruct 


Curtiss also volunteered 
the 


and has graduated three army and one navy 


military idea, 


aviators for army and navy, 





officer from his school at San Diege, Cal 
without a cent’s cost to the g 

During the past winter Mr. (Cr 
been experimenting at San Diego, with 


view to perfecting a suitable float for start 
water. He 
dire 

lake 
end 


Fabre ir 


ing from and alighting upon th 
had already tried experiments in this 
tion a number of years ago upon th: 
at his home at Hammondsport, N. Y., 
profiting by the experiments of M 
long in making 


he was able, on F* 


France, he was not 


floats with which 


Ist, to rise from the water with his 


He afterward simplified the floats to a sin 
gle long, 


narrow, scow-shaped pontoor 





Photo by Levick. 


Glenn H. Curtiss at the wheel of his biplane. 


the 
found 


than hydroplane 
He 


preferable to 


which worked better 
floats used at first 
ing on the water 
menting on 


experiment 


was experi 


land, and he made nun 


rous 





Glenn H. Curtiss, the man who has done 
so much toward the scientific advance- 
ment ard the practical development of 
aviation, was born in Hammondsport, N. 
Y., on the shore of Lake Keuka, on May 
2ist, 1878. When a boy he delivered news 
papers in his home town and worked later 
as a messenger boy for one of the telegraph 
companies in Rochester, N. Y teturning 


home, he established a newspaper route, and 
while de 
tomers be 


vehicles 


livering papers to his seattered cus- 


came interested in self-propelled 


Before he 
had built a motorcycle 


was twenty, Curtiss 


to carry him over his 





changes, such as placing the motor in front 


and the aviator’s seat behind the main 
planes, and adding a third surface abo he 
biplane, thus converting it into a ul 
One of the most interesting ats he 

to have performed was flying with but ons 
aileron, or balancing plane, on his machine 
In view of the patent litigation he has had 
with the Wright brothers, this should prov: 
valuable in behalf of Mr. Curtiss’s defense 








route. This machine was developed into a 
commercial product, young Curtiss paying 
the expense of his experiments by doing 
bicycle repairing and electrical work. The 


embryo motorcycle manufacturer also took 


Three-quarter rear view of the Curtiss military biplane. 





Finally, after all these other experiments, 


Curtiss early last month fitted wheels to his 








up the motorcycle sport, winning many con- Note balancing planes at rear of uprights and movable horizontal rudders at rear of tail. biplane in addition to the float ind rosé 
tests, including the American champion- from the water or from the land and ali 
ship Aiming for the speed championship upon either at will. One of our photographs 


1, he built 


nd 


a special machine, and 
Florida, he is 
covered a measured mile in 
which, if stands as 
traveled by man 


of the work 
in 1907 at 


Orn seach, 
said to have 
2625 seconds, correct, 
the 

From motorcycles to aeroplanes proved a 
short step. The lack of a suitable motor had 


been the 


fastest mile ever 


greatest obstacle in the way of air 








shows his machine coming out of the water 
and running up on the shor Thus he su 
ceeded in the that 


it is now mechanical water fow!] 


perfecting machine ) 


a true 


Only a couple of weeks ago, after 


instructed four officers of the army and 


navy in flying at San Diego, Curtiss de 


ered to the War Department at Washington 





navigation Curtiss developed his small 
engine for use in dirigible balloons with 
successful results, and was soon supplying 
the power plants of practically every suc- 


cessful dirigible in America, including the 


his machine is sh« 


Curtiss biplane mounted on a float and wheels. 


wh emerging from the water and running up on the beach 


his first military biplane, a photograph of 
ot which is also reproduced on this page. This 
machine has several new points of interest, 
such as the placing of the ailerons at the 


rear of the machine instead of at the front 





airship sold to the United States Army by 
Capt. Baldwin 

Invited by Dr. Alexander Graham Bell to 
become a member of the Aerial Experiment 
Association, C made director of 
and in this capacity designed 
his first heavier-than-air machine, the “June 
Bug.” With the “June 
the first aviation prize offered in Americ: 
the Screnriric Amertcan Trophy—by flying 
a mile and a half on July 4th, 1908. He . 


urtiss 


was 


experiments, 


Bug” Curtiss won 














and the tail, the movable rear ends of the 
two triangular surfaces of which act in con 
junction with the front rudder to steer the 


machine in a vertical plane This biplane 
is very strongly built, and is capable of 
rying two men and 300 pounds extra weight 


It has a spread of 32 feet, length 


an over-al 





made a number of flights prior to this, using 
other machines built under his direction by 





the association 

While teaching members of the Aeronauti- 
eal Society to fly in Mineola, L. I., in the 
Spring of 1909, was urged by the 
Aero Club of America to represent this coun- 
try in the international race. With an 
aeroplan: had never been assembled 
arrived on the field at Rheims, 
defeated Blériot and other lead- 
ing foreign aviators, becoming the first in- 
ternational champion. After Rheims, Curtiss 
was numbered among the world’s greatest 
aviators. At Brescia, Italy, he duplicated 


Curtiss 


first 
that 
until after he 
France, he 





of 29 feet, and its total supporting surfa 
is 320 square feet; the weight complete is 
700 pounds In making the acceptance 
j flight Mr. McCurdy made two magnificent 
flights of 10 and 8 minutes’ duration above 
the Potomac at Washington. The machin: 
ee has been sent to San Antonio, Texas, whe re 
the officers will experiment with it Mr 


Curtiss himself will come East the middle 
of this month, and will conduct further ex 
periments in the neighborhood of An 
napolis. In all probability he will devote 
much of his time in the near 
fecting the aeroplane for naval u 


future to per- 


(according to Heeren} 
of West Indian 
30 parts of highest per cent spirits, 19 


Copal varnish 


Dissolve 60 parts copa! in 


parts 


ether, 40 parts oil of turpentine, by gently 











his success at Rheims, and since then his 
movements in America have been indelibly 


impressed upon the minds of the pub- 
lic. 
His flight down the Hudson River from 


An experimental triplane flying above the water. 


small size of float, 


This picture shows very well the 


THE CURTISS MILITARY BIPLANE AND SOME OF HIS 


EXPERIMENTAL MACHINES 


This succeeds only with the 
that in the 
merely softened but 


heating 


ties of copal above named sgol- 


vents are not actually 
dissolved—the 


tested first as to its solubility. 


copal must therefore re) 
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Qld Coins and Ancient Bankers 


The Origin of Our Modern Methods of Commerce 


| h n ition of 
i yun the pri 
i d= th overeign 
} urch o i oduce 
id and n th 
) rh a ome 
16 B. ¢ Darius, of I i, is 
ud I lea a ) 
A i , nd t necessai 
? | xchange » take 
t tering 
n trad Metal 
lur t and 


} " f t d, par 

f ifficient gold 
! i ri ome in 1 

1 
i ha ilu th 
ird 

metal a 1 

wet ! ind incon 
1 and xchanged, in 

i Soon, a com 

1 and i more con 
i t d de the mass 
! ) the form of 
th lay tt he SuUrViVing 
} 1 of payment 
t I This d sion 
1186 nee I two merchants 
th tore of ] er into 

rh init could not be 
i ( f weighed metal 

I t tamped by the Stat 
! tl ! ! have it professed weight 
' 

! oin some time during 
( I he irth century the 

d ad rhe It j upposed that 


rtar part in the introduc 


} hiy characteristic of them 


the ‘ fror the start marked by ré 


CO \ \ t ! doubtl s continue to 


' events of history, these 
rd t and iluable bearing on the 
natior ind tribes by which 
ology of the Greeks has 


! them in sacred books t 


) any 
xtent, nor handed down to later generations by a 
rheir 


’ ! ! ! d having grown out of the be 


mythology 


reaches us in a con 
sytematizing The 
Alexander bear only 
a b t Ey coin issued bears a reference 
etus, for instance, bear a 
t) f ! 1 show 1 cow and sucking calf; 
i tunny-fish, ete All these 

oddesse The coins issued 

il i 1 rule the imperial por 


on the other a sacred emblem 


By Walter Hl. Woodward 


The whol hen invaluable assistance in 
reconstructing Greek mythology 
Ancient 


geographer as to the historian 


Ipture, of which coin engrav- 


almost 


equal value to the 

Then too the art of s« 
ing is an offspring, receives great illustration from a 
careful stud ff these coins The memory of lost 
statues is preserved for us, and, particularly in the 


afforded an example 


case of the Greek coins, we are 
of that sl by ich her sculptors attained. such 
renow! 

Tl histor of Greece is one of a peopl continually 
torn by civil dissen n Their story is one of war 
and strife, forever between themselves, and in later 

ears with outsiders War i in expensive thing in 


more sens¢ than one, though we have need to take 


note here of pecuniary costs alone As the various 


States were alous and always at odds, so were men, 


and as a ¢ equence the religious temple was re- 





sorted to as a depository for the safekeeping of pre 
cious metals and jewels These religious institutions 
played no unimportant part in the development of 
earlier Gree commerce They held vast sums of 


gold plate, and tl together with fortunes of their 
own, derived from votive offerings, they employed 
productively for their own us¢ They loaned money 
at a high rate of interest, and this custom very likely 
suggested to others the 


was probably the first to do this. He founded a house 


idea of doing likewise. Pasion 
at Athens, operating with a capital of fifty talents 
He established for himself first-rate credit at all cen- 
commeres In this way business could 
exchange of a sort of letter of 
credit in place of payment in coin 


The introduction of this system despite its small 


cale show the growth of commercial activity 
Money was now more plentiful, and all prices higher 
than ever before This was due in a measure to the 


amount of chiefly gold, which had 
been brought into circulation. War upon war led to 


treasures which had for 


precious me tals 


the gradual coinage of the 


years been accumulating in the temples, and this new 


“banking ystem put on the market money which 


vould otherwise ha been hoarded The interest 
rate was high l'welve per cent was paid for the loan 
of money Ch fact is significant It shows the 
thriving condition of industries Capital was evi- 


dently in demand With a fortune of fifty talents 
(less than $50,000) there would be yielded an income 
That sum of course then possessed far 


r than does an equivalent 


of $6,000 


greater purchasing pow 


weight of gold today 
It might be well to say a word here concerning the 
authorities have it 


origin of the term bank Some 


that its o:igin is found in the Italian word banco, a 
bench used by money changers in the market place. 
I am inclined, however, to favor the claim of other 
authorities, who maintain that the term takes its 
from the old word Banck—a pile, 


origin German 


mound, he as of precious material 


Greek bankers (trapezitw) maintained their stands 


Agora, and combined in their vocation a num- 
They changed money, bought 


in the 
ber of other businesses 
foreign money at discount, furnished gold for export, 


loaned money to merchants on security of ships and 


their cargoes, and received sums on deposit for which 


they paid interest They later on often acted as 


pawnbrokers, accepting gold plate and jewels, and 
other personal property 

We have no evidence that any of these ancient 
banks and bankers were ever guaranteed by the State, 
and very likely they were not One exception may 
have existed, however, if we are to credit Aristotle, 
in the case of Byzantium. 

In Rome, bankers are known to have existed as 
their functions being practically 
Greece We trifle 
information Roman 
bankers than we have of the Grecian. 


early as 309 B. C 


identical with those of have a 


more reliable concerning these 
Their various 
branches of doing business seem to have been as 
follows: 

Their Permutatio, or exchange of foreign coin for 
For this they charged a commission 


Romans ac- 


Roman currency. 


or exchange Subsequently, when the 
quainted themselves with the Greek method of bills 
of exchange, they received money which was to be 
paid at Athens, for instance, and drew a draft of 
exchange upon some Athenian banker with whom 
they ran an account 

Their Depositum, or keeping of sums of money for 
other persons. Cash might be deposited merely for 
safekeeping, in which case the banker (Argentarium) 
paid no interest When a payment was to be made, 
the owner was required to draw a check, as in mod- 
ern times. But the deposit might have been made 
upon the stipulation that interest be paid, in which 
event the transaction was Creditum The 


banker could then employ this money in his own in 


called 


terests. 

In the event of failure of a bank, the law enacted 
that the claims of the depositarii should be satisfied 
"before those of creditors who had money deposited 
ito their credit at interest. The Argentarii never de- 
livered money to anyone except upon receipt of a 
check, and the payment was made in cash, or if the 
person who received it kept an account with the 
same banker, the sum was credited to his account 

Of all receipts and expenditures these bankers kept 
an accurate account in books called Codices, and we 
have every reason to believe that they were familiar 
with double entry bookkeeping. Thus the Argentarii 
earried on a business almost identical with that of 
the modern bank. They combined with their regular 
banking business other avocations of a kindred na- 
ture. They often acted as agents at private sales and 
auctions. They acted as brokers, too, in the modern 
sense, and frequently undertook to sell entire estates 
as inheritances 

For many years the ancients maintained that charg- 
ing interest partook of the nature of usury, and men 
of this profession did not enjoy the very highest 
reputation. After a time, though not escaping re 
proach, the higher class of bankers maintained a 
good name and enjoyed a reputation for honesty and 
ability. Their credit in all parts of the commercial 
world enabled them to raise on short notice large 
sums of money in foreign cities. Much confidence was 
finally placed in them, business often being trans 
acted without witnesses, so they became in time a 
sort of unofficial notaries public. 








The Le Verrier Centenary 


| VERRIER on March 11th, 1811, at 
4 | Depart t of La Manche, France 
| ir. therefore n which the entire scien 


the centenary of his birth In 


doubted! } is one of the greatest mathematicians 
hat ( ndergraduates who fail in 
‘ l me consolation in the fact 
i te I ‘ il aptitude, he failed to pass his 
xa uf ! . technic in 18380 After gradu 
become assistant to Gay-Lussac, 
1 th tant professorship of 

chnie School, which post } 
l ! ‘ fairly launched on an astro 
a br ney His 
} Memoire 

i ] 1829 


Academy of Sciences the theoretical position of a 
planet which caused the perturbations of Uranus, per- 
turbations which were first discussed by the French 
astronomer Bouvard, and which for two decades and 
more were a source of much mathematical comment 
among astronomers. A few weeks after the announce- 
ment of the Academy of Sciences, Galle, in compliance 
Verrier’s request, directed his telescope to 
that portion of the sky indicated by Le Verrier, and 
found the star which we now cali Neptune 


Verrier to in- 


with Le 


This brilliant success inspired Le 
vestigate the movements of every planet from the first 
from Mercury to Neptune, an immense 


health. He 


to the last 


labor, which completely shattered his 


died on September 23rd, 1877 


The Current Supplement 
TINHE opening article of the current SUPPLEMENT, 
I No. 1840, describes two new breakwaters on the 
west coast of Jutland 
tributed a very important share in the successful de 
What chemistry has 


Technical chemistry has con- 


elopment of aerial navigation 


done for ballooning, for example, is well told by Mr 
A. Sander, in an article entitled “The Preparation of 
Gas for Balloons.”—The effect of radium on the 
higher animals is discussed in the light of Prof. Lon 
don’s researches.—One of the most important articles 
in the current SuppremMeNT is Mr. Walter V. Turner's 
paper entitled “The Air Brake as Related to Progress 
in Locomotion.”—The question of efficiency and 
economy In the management of industrial enterprises. 
as revealed by Mr. Harrington Emerson, is presented 
in a summary of the paper read by Mr. Emerson be- 
fore Harvard University—Mr. W. C. Phalen’s paper 
on “Potash Salts” is concluded.—Some interesting new 
French toys of a mechanical nature are described and 
illustrated.—Mr. S. S. Hough discourses on the aims 
of astronomy of precision, 


The Loss of Oil Entailed by Burning Wells 


CCORDING to the American Machinist, it has 
<\been estimated that there are lost annually more 
than a million and a half barrels of oil by the burn- 
ing of oil wells. 
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What do You Think of the Scientific American 


em~ 


Some Answers to a Question which We Put to Our Readers a Few Weeks Ago 


HE full-page advertisement which we published, in 


which we invited our readers to ¢ wpress themselves 
frankly about the Scientiric American, has brought 
forth an overwhelming response. Some of the letters 


have been highly eulogistic; some have indicated the very 


personal Views of their u riters; and some have been 


really helpful in pointing out what we must still do to 


From Brazil 


To the Editor of the Scienriric AMERICAN: 

Allow me to congratulate you on the appearance of 
A beautiful number- 
your 


the greater ScrentTIFIC AMERICAN. 


in typography, engravings, and matter. I hope 
effort to better the already good, will meet with a gen- 
erous 


Guarapuava, Parana, Brazil. 


rec ompense, 


Rev. J. B. Kows. 


A Word of Appreciation 
Editor of the \MERICAN: 
much pleased to note that our welcome 


AMERICAN, has been in- 
hand- 


To the SCIEN TIPIC 
I am 


Thursday 


ve ry 
visitor, the Scien Tiri 
four also to note the 


creased to twenty 


some mid-month numbers, which are, as usual, brimming 
full of 
great superiority your magazine has over any other mag- 


pages; 


interest. this adds another large step to the 
azine published anywhere in the world. 


I am a subscriber to the paper, my father is a me- 


chanical engineer, and since I first learned how to read, 


I don’t think there has been a single week when the 
Scientiric American did not find its way to our Jibrary 
table. It is the most comprehensive, at the same time 


intensive, and valuable and most vitally interesting maga- 
to-day. It is the concrete ex- 
pression of the world’s progress in that most interesting 
field, 

We have always felt this about the 
American, and as this is the first time I 
uddress you, I take pleasure in saying it for 


zine that is published 
science, 

ScrIENTIFIC 
have had ov- 


way 


casion to 
our whole family. 


Atlanta, Ga. T. C. Butter, Jr. 


One Interested in Static Electricity 


To the Editor of the Screntiric 
Your well-meant inquiry as to taste of your subscribers 


\MERICAN: 
in articles most favored called my attention. I personally 
am very in the study of 
magnetic, and static electric effects of this planet in first 
their mutual effects in the solar 


much interested atmospheric, 
place, and then its, or 
system. 

Very respectfully yours, 


Minas Nuevas, Mexico. C. R. Meyer. 


No Interest in Astronomy 

To the Editor of the AMERICAN: 
I will have to confess that I do not care for the sub- 
I know it is a wonderful study, 


SCIENTIFIC 


ject of astronomy at all. 
but it has no charms for me. 
dropping the patent list from the SuprLement, for I do 
not take that 

Pittsburg, Kans. 


I have nothing to say about 


p iper. 
James TomMLinson. 


More Archaeology and Anthropology Wanted 
To the 


I have been a 


Editor of the Scientiric AMERICAN: 


reader of the Screntiric American for 
some years, and consider it one of the most important 
as well as interesting of our periodicals. A criticism 1 
would make, however, is that the non-mechanical phases 
I refer particu- 


larly to archeology and anthropology, the former of which 


of scientific progress seem to be slighted. 


is continually making immense advances, with which it is 
difficult for the average reader to keep at all in touch, 
At least one generous article each month could well be 
given to such subjects. Some of the more purely technical 
matters could be confined to the SuppLement, leaving the 
knowl- 
space offer the 


Screntiric American for the broader phases ef 
time and 
in escape from the details of manufacturing and 
transporting the necessaries and luxuries of our physical 
life. 


Washington, D. C. 


edge, where mighty vistas of 


reader 


Paut R. Birce. 


Some Helpful Suggestions. 
lo the Editor of the Screntirrc AMERICAN? 

I like the Sc IENTIFIC AMERICAN real well, and I am very 
thankful for a truthful, reliable publication. ‘The 
topics whch especially delight me are those relating to nat- 
ural history 
tronomy 


such 


Then as- 
Current 


birds, animals, insects, plants. 


ind your editorials. “Science in the 


Periodicals,” is very timely. 

The column of science paragraphs is for the common 
and gen | reader, and is a home-like department. More 
of this cl would be an advance. 

As your paper is studied by thousands of mechanics 


who live on farms, the subject of improved methods of 
farming, and the mission of plants, chemistry of soils, 
would surely be quite agreeable reading for the masses, 
as the land 
terial cor 


“The 


is now advancing to the first place in ma- 
werns of our 


Man’s 


people. 


H ndy Workshop” is a useful edifice. 


make the Scirentiric AMERICAN an even more popular 
weekly than it The following letters are 
selected and published largely for the purpose of stimu- 


was before. 


lating more replies. 
The Editor wants you to take the same personal in- 
American that he takes in it 


After all, it is your paper as much as his. You 


terest in the Scuentiric 


himself. 


I would like to visit the editor. I invite him to come 
and visit us real often. 

I write for the agricultural press, and other publica- 
tions; am an amateur student of plants, birds, animals, 
geology, and am an Audubon follower, Perhaps a col- 
umn in the Screntiric AMERICAN on mercy to animals 
would be a missionary for good, 

Alexandria, Mo. 


Jasper L1ines. 


One-third Better 


To the Editor of the Screntiric American: 

In response to your article in the Screntiric American 
to your subscribers, as to how they liked the way the 
Scuentiric American is conducted, I wish to say that it 
is conducted splendidly. 

Your weekly articles on aviation are very instructive. 
Your monthly magazine numbers are a great improve- 
ment over the old Sciuentiric American. Your new de- 
partment “Science in the Current Periodicals” is a very 
valuable addition. ‘The removing of the patent list, and 
putting reading matter in that space, was very wise, for 
the reading matter is, I think, more valuable than the 
patent list. 

I may say in a few words that I think the new Scren- 
vTIFIC AMERICAN is at least one-third more valuable and 
instructive than before the present change. 

Frederick, Md. Averep G. ZIMMERMAN. 


Mr. Spears Wants Medicine 
To the Editor of the Scientiric AMERICAN: 

In connection with the request for suggestions regard- 
ing the amount of space devoted to various matters in the 
Screntiric American, let me say, first, that 1 am so well 
satisfied with the paper as it is, that if I were to become 
so poor I could afford but one periodical, I should hold fast 
to this. In fact, 1 have been to the expense of buying 
a complete file of the paper, all the volumes, except only 
the rare and very high-priced Volume I. I did this be- 
cause I thus secured a trustworthy history of the progress 
in science during more than half a century past. 

So you will believe, I hope, that if I offer a suggestion, 
I do it with full confidence that you know much better 
than anyone else what such a periodical should contain. 
As it seems to me, however, you ought to devote a little 
more to the medicine—the new 
discoveries made through the study of diseases 
and of the means for preventing and curing them. ‘Thus 
two of the monthly magazines that I have been reading 
recently gave detailed accounts of the evolution and uses 
ef that curious remedy named 606. ‘The account in the 
Screntiric AMERICAN Was a mere reference, and by com- 
parison very disappointing. 

You will say, perhaps, that the magazines exaggerated 
the story, and that much work is yet to be done with the 
remedy before it can be classed as a scientific achievement. 


space development of 


human 


Granting this, may I not suggest that all the steps made 
in developing such a thing, including the mistakes made, 
are, or ought to be, of the very greatest interest to every 
intelligent reader? 

Let me emphasize the assertion that such work ought 
That many people do lack in- 
Why, we are in a state of 


to be of intense interest. 
terest is an astounding fact. 
civilization where our Congress devotes nearly two hun- 
dred and fifty millions a year to the development of the 
arts of taking human life, and leaves such research work 
as is done at the Rockefeller Institute to be supported 
all. We are 


idequ te 


by one much-abused man! And that is not 


removed from a state of barbarism, where an 
food supply was to be secured only by those having ex- 
aggerated greed—we are removed from that state by so 
narrow a space of time, that when one would enlist the 
public in a campaign, say, against tuberculosis, he’ must 
point out, first of all, the financial loss which the com- 
munity suffers when a man dies from the insidious disease. 
Consider this well. We know that the victim of the dis- 
ease faces ceath for months as surely as one condemned 
for crime does, we know that he is killed by inches, and 
we know that his relatives suffer the torments of the 
damned as they see him go, but before we will lift a 
hand to wipe away the plague, someone must tell us that 
his death means the loss of a producer worth five thousand 
dollars! 

It is clear that intelligent chiefly 
interested in reading the stories that tell how some one 
has made, or is to make, some discovery vy which he will 


even people are 


grow two blades of grass where he grew but one before. 
The production of grass is our test of interesting pro- 
gress. 

I concede that if you will, newspaper fashon, give peo- 
ple only what the majority want, you will omit most of the 
accounts of advances in medicine. But I beg you to 
remember that your work is educational to an extent not 
enjoyed by many, and that the appetite for what we 
read grows with amount of material assimilated, We 


pay for it, and you have a right to tell him whether or 
not you are getting what you expect out of its pages 
If you have 
Tell him whether or not you agree with the read 
that 


not already communicated with the Editor, 


do #0, 
ers whose letters appear on this page; tell him juai 


the Scuexviric AMERICAN means to you, where i helps 


you, and where it fails to help you. 


when you 


Remedy 


strove to grasp the Fourth Dimension 
space to it, and in like manner reading about 


606 (or call it Remedy 707, which it may be when at iast 


grave 


it is the perfect thing) will create a working, foreward 
ing interest in the struggle with what seems now to be 
unconquerable diseases, For the sake of those who now 
stand helpless beside the beds of the dying join, by the 
method I have suggested, in the work of the few who are 
trying to raise our civilization to a level where the arts 
of healing will have at least as much consideration «as 
the arts of destroying human life. 

Northwood, N. Y. 

[Author of “The History of 


Origin to the Present Day.” ] 


Joun ht. 
Our Navy 


SPEAKS 


from Its 


A Clergyman Approves 


To the Editor of the AMERICAN: 
Apropos of your invitation in the Scien rir 


SCIENTIFIC 
AMERICAN 
for the friends of the paper to make such kindly sugge 
tions as they may wish, | venture to suggest one or two 
thoughts. 
First. I wish to most heartily indorse the policy and 
successful handling of the material you give us from week 
to week 
the plans. It 
few days to refer to its value, etc. 
While I do not 
materially erred in any essential, ctill it does 
me that there that 
classed under “Novelty,” that are too trifling to merit a 


especially since you have enlarged and changed 


is most helpful, and it gives me pleasure 
every 

Second. feel that the management has 
appeal to 
might be 


are occasionally § articles 


place in so good a paper. I do not object so much to 
their publication, if they fill a place for 
| would like to see more 


really wuneone 


else, as 1 do feel that along the 


other lines. 


Third. I most heartily approve of the idea ef placing 
the patent matter in the SuprpLemMen’y 
Fourth, While | am a layinan in science, i teel ye 


eral interest in everything of a scientific nature, and ap- 


preciate the generous space allowed to the several topics 


and sciences, Give us also more short scientific items and 


new notes, such as you give us one column of under 


“Science.” 
Fifth. 
generous amount of space given to astronomy. 


I want to most heartily approve of the most 
You have 
given such a liberal amount of space to this science, that 
no one has any right to say that it is not receiving proper 
recognition. The monthly notes and map are better than 
I have seen in any amateur astronomical journal, \t my 
Chautauquas, where I lecture and conduct classes in a 

tronomy, in my correspondence courses in this subject, 
and in my occasional lectures before high schools, normal 
schools, and general popular audiences, | always refer to 


this most helpful materia) at their disposal [ am con 


stantly consulted through the mails by amateurs all over 
the country, and I find there is a great desire for material 
of this kind. 
I do feel that if you feel disposed to give us more 


I do not refer so much to more spe 


Now we can not rightly demand more, but 
pace, 
it would be helpful. 
cial articles—although we will appreciate ail you can give 
us—but I mean such a page of monthly amateur notes in 


astronomy as I recently wrote you about—practical notes 
to assist finding the planets, asteroids, ete.. and a calling 
attention to all important events in the astronomical calen 
dar. I should like to see one page, or even half a page 
if a full page could not be spared, filled with this kind 
of material. Soon an Amateur Astronomical Asseciation 


of the United States and Canada will be regularly organ 


connection 


a part of the membership is in 
When that definite and formal organta 


ized Alre idly 
with each other. 
tion is perfected, I believe [I can assure enough interest 
in further astronomical material to make it worth your 


while to gradually add more along this line 

Before closing this reference to astronomy, T want to 
thank you for your generous spirit in publishing practical- 
iy all articles I have furnished you along this line. How- 
ever, I do not wish to embarass you by furnishing more 
than you wish or can use, and a friendly refusal any time 
will be cordially received. 

Realizing that your task is indeed more 


difficult 


than 
the many thousands of readers appreciate, | have a most 
work you are 


rother 


Rowerts 


hearty appreciation for the high grade of 
doing, and never suggest any negative criticism 


Edgerton, Wis. Rev. Reew W 


From an Electrical Contractor 


Co the Editor of the Screnriric American: 
In reply to your editorial of March 11th, would say 


that 


I have been a reader of the Screntivic American since 


1886, and unhesitatingly state that I have received great 


knowledge from its contents. In my estimation, the week 


lv patent issue should be published, its many illustrations 
giving new ideas to the thinker, 
Mt. Carmel, I, Pau M. Janxr, 


Electrical Contractor 
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Monsters of Bygone Ages 


Remarkable 


Some 


By Harold J. 


Restorations 


Shepstone 


of Extinct 





Animals 








Diplodocus —the giant of saurians, measuring some sixty-six feet in length. 


famous animal park at this huge creature were brought to light from the 

have been erected colliery of Bernissart in Belgium, a discovery quite 

great monsters that unique in its kind Every bone of the creature's 

! ago. The idea keleton has now been cast in plaster of Paris 

! thes trange beasts o that duplicates can be supplied to museums 

vy a faithful and a This dinosaur had a most remarkable dagger-like 

can tell, of the thumb, so big and pointed in shape that at one 

l ! h globe in the time, when discovered by itself in England, it was 

considered to be the iguanodon’s horn Some popu 

ed by Mr. J. Pallen lar works on geology still continue to reproduce an old 

i ptor These restoration with this strange horn on the creature's 

I n built up of ce- nose! The specimen in cement at Stellingen towers 

portion of the grounds to some twenty-five feet into the air, making the trees 

7 ! been constructed around look rather small. The thumb of the monster 
le htful little lake some measures some eighteen inches in length 

The ar 1 are depicted In the construction of these restorations every care 

dge amid the shrubs and has been taken to render them accurate Before 


the sculptor commenced operations at the gardens he 


spent twelve months in preparatory work. He visited 


all the leading museums in Europe, consulted with 
leading naturalists and made extensive drawings and 
sketches of the been brought to ght 
that he had ob 
tained a great deal of help from the authorities of th 
Museum of Natural New York 


with photographs and 


bones which hav 
by the fossil hunter. He admitted to me 
American History in 


who supplied him valuable 
drawings as well as measurements I noticed in hi 
office, too, copies of the Screntiric AMERICAN con 
taining articles and illustrations on the subject B 
fore work was actually commenced in the 
built in 


submitted to 


park, models 


were clay, taken of them, and these 


casts 
leading authorities for 
When it was found that they differed the models were 


submitted again 


were nion 


until they met with 


the desired ap 


re-made and 

















There ar 


several ré 


proval 
present 
ations of the din 
osaurs, OF terri 
ble lizards 


These creatures 


lived upon this 
globe some five 
to ten million 
years ago They 


all possessed four 
limbs, while a 
few, like the ig 


anodon, walked 
on their hind 
legs. The ma 


jority, however, 


strolled about on 
four feet, like tl 
quadruped of to 


strid 


day, every 


they took result 
ing in footprint 
one square yard 
in area. Indeed 


these were the 








l'yrannosaurus 


one of the carnivorous forms. 


RESTORATIONS OF PREHISTORIC ANIMALS 


Dactylosaurus—a flying type of and 


biggest terrestrial 

semi-aquatic 

saurian, 

(Continued on 
paye 364.) 
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Science in the Current Periodicals 

In this Department the Reader will tind Brief Abstracts of Interesting 

Articles Appearing in Contemporary Periodicals at Home and Abroad 


Sericulture 
rr i on i 
th nh mat list! 
ndust us been a 
of a th disea and 
I flourishing establish 
ee 
that fficaciou methods of 
i en d loped from th 
Past th d ud i 
! i il ecia i 
i t t eT 
i quantit from t 
ench sill rm ire not 
d ’ rh superiorit ‘ 
due solely to their mor: 
} ntific methods of seri 
ed in France by French 
fficient give tl ilkworm 
1 show h ho 01 it. In 


thod intelligently and 


ments of twigs on which the silkworms climb and 


cocoons give an idea of the variety of 


rhese 
pupils of the institute, and they 


pin their 
methods 


forme! 


employed stations are directed by 


form second 
ary centers of instruction The stations are very suc- 


cessful, as the institute pays high prices for cocoons 


by approved methods. 
received at the institute the 


produced 
When the 
cocoons, Which are heavier, are separated from 


cocoons are 
female 
abnormal 


the males, and all cocoons of appearance 


A few cocoons are brought rapidly to ma 


heated to about 90 deg. F., and 


ejected 


incubators 


the consignment is not accepted unless healthy moths 


emerge from the sample cocoons The cocoons are 


then placed singly in compartments or boxes marked 


breeds and sta.ions, or are 


allowed to develop 


vith the names of the 


isolated in other ways, and ar 
normally 


At the 


are employed, day and 


when the moths emerge 300 women 


season 


night, in imprisoning the 


gauze or waxed paper, which are 


from the ceiling. 


moths in cells of 


mounted on frames and suspended 


institute maintains courses of lectures for its oper- 


atives and for girls sent by the agricultural societies 


and communal syndicates These pupils, from 50 to 


100 in number, not only take notes of the lectures 


, 


but receive practical instruction in the use of the 


other operations of sericulture The 


with the 


microscope and 


pupils remain in correspondence institute, 


which is thus brought into intimate relations with all 


silk-raising districts and is enabled to give useful 


advice needed All of 
the pupils receive free board and lodging during their 


wherever and whenever it is 


winter sojourn at the institute 


Finally classes are organized in various centers 


staff of 
Ziven to 


of sericulture by members of the technical 


the institute In this way instruction is 


many persons who are unable or unwilling to attend 


the courses given in Trent, the education of former 


pupils is continued, and all persons interested in the 


subject are kept informed of the latest advances in 


sericulture 


The long period of prosperity which silk culture 
formerly enjoyed in France proves that the climate 


is well adapted to 


the cultivation of 


























the mulberry and 
the 
of silkworms, and 
that the 


propagation 


present 
decad nee of the 
industry is due 
to the 


rational 


want of 
applica- 


tion of scientifie 


There 
are a few French 
sericultural ex- 


principles 


periment stations, 


but they are in- 








sufficiently en- 


dowed and_= are 








shin 


which 


adapted 
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too much afraid 
of publicity, in- 
itiative and re- 
sponsibility to 
official part 


commer 


take 
in any 
cial transaction. 
Hence the French 
stations have no 
close 
with 


growers 


direct and 
connection 


the silk 


and give them 
little aid. With- 











1 provincia 


lated 
rk of the insti 
ound eee 
tru I a 
hods of 
oduction o 
suse of the 
eges which 
About 25.0 


ter in co 





Idings are now 


the institut 


Microscopic examination of moths. 


agricultural society for the 


making Tyre ‘ ilk eulturists independ 
rted seed or silkworm eggs, improving 
d giving technical instruction and teach 
hods of sericulture Since 1894 the inst 
ecupled buildings specially constructed f 
h the aid of funds contributed by the so 
th municipal and general governments 


inadequate, and new ones 


tute is of three kinds rh 
of good breeds of silkworms 
nd experiments in lection 


ture Of these three func 


eges is by far the most im 


care required and the large 


furnishes to silk 


m ounce ( egzes are kept 


ld storage in a current of dry 


\ 1 the ges are hipped to domestic and 
rehaset to whom they are old for about 
the market price of inferior eggs, as the 
ited with economy ind eeks no 

h ounce f eggs vield about 160 pounds 
ry high quality Some of the eggs 

d ! m among 600 breeding sta 

I ! the district so that each 

! he conditior most favor- 

These tations are sup 

TOY n methods of 

it the nstitute, as 


the Tyrol 


ange 


A box of cocoons. 


SCIENCE TO THE AID OF SILKWORM CULTURE 


The empty cocoons are stored in large rooms where 
belated moths that appear are killed to pre- 
The 


“schappe” (in 


the few 


vent all danger of contamination. mass of 


cocoons goes ultimately to factories of 


ferior silk spun from fibers which have been carded 


and not reeled from the cocoon) 


moths die after they have laid 


then opened, and the dead 


The imprisoned 
their eggs. The cells are 
with the according 
Pasteur’s celebrated 


containing 25,000 


moths are examined microscope 
deduced 


about three million cells, 


to rules from research 


There are 


ounces of eggs, and the work of examination occupies 


150 women, 40 of whom are microscopists, during 
four months. The work is highly specialized. Some 
women do nothing except opening the cells, others 


each moth and crush it into a paste, which is 
microscope The eggs 
collected from the 


remove 


carefully examined with the 


produced by the healthy moths are 
precautions by expert oper- 


with 


cells, washed with many 


ators, and spread out to dry on frames covered 
linen cloth 

In addition to this industrial and co:mmercial work 
of producing and selling silkworm eggs, the institute 
endeavors to stimulate the progress of sericulture in 
general. For example, it has constructed an oven in 
which the pup# contained in 
killed in five minutes, and which is rented to 


100 pounds of cocoons 
can be 
silk culturists There is also a drying chamber in 
which three tons of cocoons can be dried daily 
Tudicious selection of breeds and strains is favored 
by the work of a laboratory in which silk reeled and 
spun from cocoons of different 


measured and tested for strength and elasticity 


varieties is weighed, 


The 


out exactly copy- 
A cocoon storehouse. Tyrolese 
which 
prove 


ing the 
model, 

might not 
equally successful in a different environment, it would 
French stations to adopt the most im- 
rrent. 


be well for the 
portant features of the Bacological Institute of 
The need is urgent, for the production of raw silk in 
France 


threatened with extinction within a few 


is diminishing so rapidly that the industry is 


years 


A Suggested Reorganization of the German 
University System 

hitherto been eX- 

reformatory 


HE German universities have 


empted from the criticisms and the 


projects which in recent years have been directed 
against the general educational system of Germany. 
For many years these universities have been at- 
tended by great numbers of foreign students who, 


though unsparing critics of German political and 


have been unanimous in praise of 


social conditions, 
the universities. In the opinion of the eminent Ger 
man Prof. Wilhelm 
the subject in a issue of Dic 
that the German 


who discusses 
Umschau, this 


chemist, Ost wald 
recent 
universities are sU- 
perior to foreign that they are per- 
fect. The most distinctive and most admired feature 


proves merely 


universities, not 


of the German universities, which has made them the 
world’s schools of high scientific education, is the per- 


sonal influence, analogous to the influence of the 
master upon the apprentice, which teachers, who have 
added much to the world’s store of knowledge, exert 
upon the students whom they are introducing to the 
field of original research The foreign students, as 
a rule, come prepared with a good elementary scien- 


tific education, for the purpose of learning the higher 
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branches and the art of research. Hence they are 
soon admitted to the master’s intimate presence and 
influence, and, working with him, experience the 
wonderful and never forgotten joy of creative work. 

The professor is not so fortunate, for, in addition 
to these well prepared devotees of pure science, he 
has on his hands a much larger number of students, 
almost exclusively native, who intend to follow tech- 
nical pursuits and whose principal immediate interest 
is in the examinations. In the faculties of law, medi- 
cine and theology, such students form so large a ma 
jority that they almost monopolize the professor's 
energies and make it impossible for him to establish 
a school of research with his few original in- 
vestigators The philosophical faculty, on the con- 
trary, is the true home of professors who, in ad 
dition to their regular duties as teachers, accomplish 
much original research, with the collaboration of a 
fairly large body of embryo investigators. 

But even here the incompatibility of the two sides 
of the professor’s work almost always leads to neg 
lect of one or the other. The more famous a pro- 
fessor’s department becomes as a school of research, 
the greater is his tendency to confine his personal 
attention to the students of research and to delegate 
to assistants the instruction of other students. 

This difficulty is of recent growth. When the num- 
ber of students was small both kinds of instruction 
could be given by one person. The regular instruc- 
tion of the beginners was usually carried on by as- 
sistants, but even these students came frequently 
under the personal influence of the professor. This 
method is seldom practicable at present, as the num- 
ber of students is so large that it is physically im- 
possible for the professor to give personal instruction 
to each individual as often as once in a week. The in- 
struction of the less advanced students, therefore, is 
left entirely to tutors. These indispensable and over- 
worked assistants have little influence in university 
councils and are consequently discontented with their 
position 

This discordance in the professor’s functions is 
manifested even in his appointment. He is usually 
chosen in consequence of his accomplishments in the 
field of original research, while his ability to teach is 
taken for granted, and treated as a matter of second- 
ary importance But many great investigators are 
poor teachers, and, on the other hand, a professor 
who strives conscientiously to fulfill his duty as a 
teacher cannot accomplish much original work. In 
their relations in the faculty the two types, the good 
investigators and the good teachers, stand in latent 
or open mutual oppesition, as the latter feel that 
they are regarded as inferior to the former, although 
they—the teachers—best perform the immediate func- 
tion of the university 

Hence we must expect a division, not precisely be- 
tween research and instruction, but between technical 
instruction and instruction in research, or even re- 
search without instruction of any kind. In other 
words, we must have schools for preparing students 
to follow definite scientific pursuits, and other insti- 
tutions designed for the advancement of science by 
original research, with or without personal instruc 
tion, according to the character and special talent of 
their chiefs 

Institutions of this kind are already in existence. 
In Frankfort alone there are several institutes (those 
conducted by Prof. Ehrlich and by Prof. Edlinger, for 
example) which are perfect illustrations of the type 
described above They have nothing to do with tech- 
nical education for special callings, and they accept 
only students whom the head of the institution re- 
gards as promising collaborators 

The obvious corollary to this development is the 
return of the universities to the type of the technical 
schoo! This does not mean that university teachers 
will abstain from all original investigation. On the 
contrary, the younger men will undoubtedly do such 
work, according to their capabilities, if only for the 


purpose of winning positions in the schools of re- 


search. But every university teacher will be required 
to devote his energies chiefly to the work of teaching. 

In this way the faculty will soon be made homogene 
ous by the elimination of those who are especially 
well fitted for research, and a source of manifold diffi- 
culties will be removed. 

This transformation involves a reform in the inter- 
mediate schools. It will finally be comprehended that 
the last two or three years of school work, as con- 
ducted at present in Germany, are a robbery of the 
personal freedom of the scholar and the intellectual 
wealth of the nation, and that these years could be 
more profitably employed in a university of the new 
type. In short, the German university must return, 
in some degree, toward the type of the English and 
American college, from which it has been removed by 
adding instruction in research to its functions. 

These transformations will not be effected without 


great opposition. In particular, protests against the 
“degradation” of the universities will be uttered by 
university teachers, and most loudly by those who are 
teachers rather than investigators 

In the establishment of a new institution, at least, 
the sharp distinction between the two functions of 
the present university, which has already manifested 
itself in a practical way, should be borne in mind, and 
the institution should be designed exclusively for the 
accomplishment of one or the other object, as it can 
not satisfactorily accomplish both. 


A Balance for Weighing One Ten-thousandth 
Part of a Milligramme 
— ordinary chemical balances weights can 
be determined to within 1/10 milligramme 
(1/650 grain). This degree of accuracy is quite suf- 
ficient for most purposes, but greater precision is re 
quired for the solution of the new problems in chem- 
istry which have followed the discovery of radium 
and other radio-active substances. 

We know that radium, uranium and thorium are 
subject to slow but sure spontaneous decomposition, 
and it is not impossible that other elements obey the 
same law. It is quite impossible to detect such de- 
composition by means of loss of weight if we employ 
ordinary chemical balances, for even radium loses 
less than two millionths of its weight in a day, or 
1/1600 of its weight in a year 

Steele and Grant have devised a balance with 
which a loss of weight as small as 1/10000 milli 
This bal- 
ance, the precision of which can be increased to 


gramme can be determined with accuracy 




















A balance for weighing 1, 10000 milligramme. 


1/250000 milligramme, has already been employed by 
Ramsay to determine the loss of weight of radio- 
active substances. 

The following description of this marvelously sensi 
tive instrument is quoted from the Proceedings of the 
Royal Society. 

The construction of the balance is illustrated by 
the accompanying engraving. The balance is inclosedc 
in an air-tight metal case which is supported by 
three legs D, terminating in leveling screws which 
rest on a marble base EF. The cover of the case ( 
is attached to the bottom B by means of the secre 
d. The air is drawn from the case through the three 
way cock gz, and the degree of rarefaction is indi 
cated by the vacuum meter v The apparatus is 
very much smaller than an ordinary balance. The 
case is about 5 inches long, 4 inches high and 2% 
inches deep. The beam of the balance A is con- 
structed of very slender rods of quartz, arranged in 
the form of two triangles, and is provided with a 
knife edge of rock crystal F', which rests on the metal 
post Bb. The balance pan b’ is suspended from th 
right arm, while the left arm carries a quartz bead, 
which serves as a counterpois¢ Especial care was 
devoted to the mechanism for stopping the oscillation 
of the balance, without injuring the delicate instru 
ment, affecting the accuracy of the welghing or ad 
mitting air into the case. By turning the handle p, 
the shaft 1 is rotated in the bearing m, causing the 
cam o to raise or lower the spring q which is hinged 
at r. The movement of the spring is communicated 
to the vertical cylinder g and the horizontal rod h, 
which carries two small triangles of quartz fibers 
which embrace the arms of the balance 

It would be impossible to use weights of platinum 


or even of quartz for the exceedingly delicate meas 
urements for which this balance was designed he 
substitute for weights is the most original feature of 
the apparatus. A thin quartz bulb a’, filled with ai 
and sealed, is suspended from the right arm of 

balance, above the scale pan b’, to which a sma!l aux 
iliary weight y can be attached if necessary This 
part of the apparatus is contained in the glass tube / 


metal balance 


which projects below the bottom of tt 


case, to which the mouth of the tube is attached by 


an air-tight joint. A little phosphoric acid is placed 
in the bottom of the tube, to absorb every trace of 
moisture. The effective weight of the sealed quartz 
bulb a’ increases as the air pressure inside the bal- 


ance case and tube diminishes 

An experiment to determine the loss of weight of 
a radio-active substance is conducted as follows A 
little of the substance, not exceeding 1/10 gramme 
(1% grains) in weight, is placed in the scale pan and 
balanced by adjusting the weight of the quartz bead 
carried by the other arm of the balance The fiaal 
adjustment can be made with great accuracy by hea 
ing the slightly too heavy head in the oxy-hydrogen 
blow pipe until a sufficient quantity of quartz has 


been vaporized. The movements of the balance are 
read by means of a little mirror, attached to th 
beam (directly under A in the illustration), which 
reflects the rays of a lamp to a cathetometer As the 


substance in the scale pan loses weight the equilib 
rium is disturbed, and the pan @ and quartz bulb ? 
rise. The loss of weight is determined by exhausting 
air from the balance case until the equilibrium ij 
restored. From the readings of the vacuum meter 1 
at the two moments of equilibrium, the loss of weight 
can be calculated. A change of 1 millimeter in the 
reading of the vacuum meter corresponds to a change 
in weight of about 1/76000 milligramm« As the 
height of the mercury column can be read accurately 
to 1/10 millimeter, it is thus theoretically possible to 
detect a change in weight of little more than one 
millionth of a milligramme, but friction and other 
sources of error reduce the precision attainable in 
practice to from 1/10000 to 1/250000 milligramme 


Prodigals and Vandals 
) ESPECT for Nature and } 


\ the best achievements of civilizatic and th 
highly civilized country is that in which purposels 
destruction and wanton waste of natural treasu 


are most generally deprecated. Fortunateiy, we 
not annihilate matter, but we can convert highly 
organized and even living matter into the dead pred 
ucts of total dissolution. To do this without adequate 
reason is abhorrent in proportion to the clearn 

with which we recognize our relation to the Cosme 
i. e., in proportion to the degree of our civilization 
Although no one, probably, will ques ion the corre 

ness of this principle, almost everyber'y often violates 
it, usually in thoughtlessness rather than in malic 
| 


A protest against the wholesale slaughter of birds 


for their plumage has been made with vigor 





perhaps not altogether without effect Laws designe 
to prevent the total extinction of game have ion 
been in force in all civilized countries, and all true 
sportsmen deplore the senseless slaughter of whole 
herds of antelopes and elephants in Africa 

Prof. Otto N. Witt, a distinguished German chemist 


who writes entertainingly of many thing besid 
chemistry, and who devotes his latest contribution to 
Prometheus to the wanton waste of Natur: gift 
thinks that plants should also be protected | public 
opinion, if not by law He is heartily in favor of the 
sale of cut flowers and of potted plants, b he d 
nounces the vandalism of edelweiss hunter Alpine 
tourists and summer excursionists in general, and 


withers with his sarcasm both the vend and th 


purchaser of a costly basket crammed with dozens 


un-potted and amputated plants in full bleom, rut 
lessly butchered to make a German holiday and to 
advertise the wealth and liberality of the donor. But 

to paraphrase the words of the lamented Lorenzo 
the Seventeenth—what is Dr. Witt’s mean and petty 
German extravagance, compared to our royal Ameri 
can extravagance? 


Dairy Investigations 


NYWENTY-EIGHT new associations for the co-oper 
1 ative testing of cows belonging to member 
formed during the year; 55 are now n operation 
Such tests, enabling the owners to discard unprofit 
able cows, raised the average annual profit per cow in 
one association from $21.43 to $42.82 in four i 

The score-card system of dairy inspection recom 


mended by the Department of Agriculture helped to 
improve sanitary conditions in dairies It is being 
used in 117 cities and towns, including some of the 
largest cities Great improvement has been bronght 


about in the milk supplies of a number of cities 
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“Aki,” the First Japanese Dreadnought 
Turbine Engines Drive the Ship at 20.2 Knots 











N ent. of more than usual importance to the ing and drinking 1 calm disposition, and regular Daily long walks, preferably in the mountains, tend 
A ipanese navy we the recent speed trials of their exercise of their phy il and mental powers to invigorate the heart and the circulation When 
first dreadnought battleship, th A} during which A great many persons are doomed to premature vigorous exercise is impossible, or when it is desired 
derably exceeded her contract horse leath, preceded V yng iffering and progressive de to prepare for it or supplement it, massage will be 
j Americal the vessel will be of } t by the 1 i wearing out of some vital organ found useful Swedish facial massage produces an 
t ! i of the fact that her pro th heart. lung kidneys, liver, brain, or arteries excellent cesmetic effect by obliterating wrinkles. } 
ne engines are of American design rhe rec nition of the caus of such diseases sug As mental activity exerts a beneficial influence on } 
and manufactur oth of these being constructed at gest methods of preventing them More suffering, the bodily functions, occasional change of scene, read | 
he irds of tl F River Shipbuilding Company premature old age, and death have been caused by ing, thinking, interest in sports, contact with men- | 
lhe \ us b the Japanese at Kure, Japan tl nd j tan formerly cribed to an abun- tally stimulating persons and social intercourse with 
She wa iid d n in March, 190 and completed in dant supply of buminous food than have. resulted young people are recommended. Occasional journeys, 
) . 19 The vessel i 492 feet long, 84 feet from many famines As a furnace is choked by inces despite, or rather because of, their many disagreeable 
’ und ha i maximum draft of 28% feet Her ant tokins so overfeeding from infancy paralyzes concomitants of noise, hurrying throngs, rapidly 
199 feet. and the normal displac« the activity of the excretory organs (kidneys, liver, changing sights and sounds, and variations of atmo- 
ment } t The protection of the A} gland f tl rgans of circulation (the heart spheric pressure, appear to stimulate the entire or- 
i " main belt being 9 inch thick nd arteri¢ the nervous system and the organs of ganism, while absolute rest and indolence promote 
, ist f ! he | ind 4 inches at dig When too rich a diet is supplemented by the hardening of connective tissue and the accumu- | 
err rhe 1 batte protected by from 8 lv ! ilar di of aleohol, every condition favorable to lation of fat Exercises in memory prevent and | 
che fa or Ir ‘ of the fact thet our 45-cali early collapse i ovided diminish hardening of connective tissue in the brain | 
nel in has penetrated 10-inch armor at 8,000 The recent investigations of Prof. Chittenden have as bodily movements prevent the general stiffness of | 
‘ otection of the vitals in this ship proved that the n t healthful ration of albumen is old age In short, the most formidable enemy, con- 
be id i rath too light The armament very much iller than had been assumed, and that nective tissue, should be kept mobile everywhere in 
} 4 h er, is unusually heavy for a Vv el fi Ol x ounces of albumen per day are quite suffi- order to preserve elasticity of body and mind | 
he i nt Ail the guns are 45 calibers in cient for a hard rking man With this compara- As many persons exhibit a steadily increasing in- | 
neth i ird 1 aft are two 12-inch On the tive ma minous ration the lamp of life burns tolerance of alcohol, tobacco, and coffee, the enjoyment | 
' de two-r tu of these luxuries should 
f -inch 7. a = _ be restricted, and should 
\ f i ain gun be entirely renounced in 
nted on the uppe! all cases where there is a 
\ h h an ave! predisposition to apoplexy 
board o » fee or chronic kidney disease. 
i i the guns b The average term of life 
h rom 23 to | appears to have increased } 
itn the ! in the nineteenth century, 
it ir 0 tk gun and there is every reason 


to believe that it is still 


























wid tril d ight increasing. The world will 
hese betr protected be greatly benefited when 
by the 6-ineh of the its old men shall be able | 
tral t The tor to increase and utilize for 
i ma heay the common good. the 
of torpedo fruits of their long experi- 
ha t rhe ence, and when men like 
\ t eat d Cornaro, who wrote scien- 
her he j tific treatises at the age | 
fightin ' idside en of 95, and the eminent 
t, no i than six Latinist, Prof. Mayor, who 
of her 10-inch gut being is still working diligently 
on the le« de of the ship at the age of 85, shall not 
vili be masked: by the be rare exceptions. 
nok . ind h tur 
oe eee beam Improving the Port of 
a — % Liverpool 
Ch ( turbines LTHOUGH the port of i 
h hicl ' Aki” is fAXLiverpool will not be 
da n'are 12 fe n di the British terminal for | 
nete! id they were the new White Star liners, 
Displacement, 19.750 tons. Speed, 2.2 knots Armor: Belt, 9 inches; main gun positions, 10 inches to Sinches. Armament: Pe . as 
contracted to show an ag Four 45-caliber 12-inch ; twelve 45-caliber 10 welve 45-ca ré-inch. Torpedo tubes, 5 submerged. no cessation of the activ- 
g a ho wer of ity in dredging operations 
24,000 The vessel was The Japanese dreadnought ‘‘ Aki’’ making 20.2 knots on trial and development of dock 
! nally designed for 19- facilities for the improve- 
knot speed, which was to be obtained with reciprocat brighter and _ the mental powers ar increased ment of the port is being displayed. vast year the 
nein but subsequently, it was resolved to Life i hortened, also, by changes in the connect five dredgers in the service of the authorities removed 
a pair of Curtis turbines driving twin ive tis which binds the organs together and which 18,879,460 tons of sand from the bar obstructing the 
o} ' ippears most cc picuou n the tendons, ligaments, entrance to the channel, of which aggregate the new ] 
in the recent rogressive official trials, at 94 revo membranes, and skin Many of the obvious phe- huge dredger “Leviathan,” fully described in the | 
lution r minute and 1,352 shaft horse-power, the nomena of old age are caused by the hardening of this ScrentTiric AMERICAN, raised 12,121,700 tons. Since | 
Ah was driven at 8.4 knots for a consumption of originally tough and elastic tissue which, like India dredging operations were seriously taken in hand in | 
{1.9 pounds of steam per horse-power per hour At rubber, loses its elasticity through age and disuse, 1890, no less than 152,541,910 tons of sand have been 
160 revolutions and 773 horse-power, the speed was producing bowed shoulders, stiff joints, wrinkles and removed from the shoals at the bar, and the result 1s 
) knots for a consumption of 19.5 pounds of steam brittle arteri« The hardening and shrinking of that there is now a channel at the bar 700 feet wide 
er horse-pows per hour At 221 revolutions and connective t ue extend to the brain, and explain the with only one sounding less than 32 feet at low water 
14.115 horse-power, the speed was 18.6 knots for a fact that recent events are forgotten while youthful equinoctial spring tides, while in the part of the 
consumption 1 pounds of steam, and at 259 experiences are vividly remembered The deep and Queen’s Channe! lying between the bar and Formby 
itions and 27,740 shaft horse-power, the speed permanent impression which thoughts and occurrences lightship a minimum depth of 27 feet has been 
20.2 knots for a consumption of 14.4 pounds of make in the soft wax tablet of the young brain be- secured, and the rest of the channel has a depth of 31 
i The Minister of Marine of the Japanese navy comes impossible in age feet or more over a width of 1,000 feet. The con- ! 
i highly pleased at the showing of the ship that All of these things point out the means by which struction of a new dock estimated to cost $2,500,000 
he sent a congratulatory telegram to the commander premature senility can be averted and old age pre- has been commenced, and this is the first instalment 
the completion of the trials, which action was vented from becoming a burden and a _ torment of an extensive dock improvement scheme computed 
ry unusual and very gratifying to the captain and moderation in eating and drinking, ample rest and to entail an expense of $17,500,000 The new dock 
the me 4 sister ship to the “Aki,” the “Satsuma,” regular moderate exercise of all the bodily organs, will be about 1,200 feet in length, with an entrance 
ilso practically completed to retard the stiffening of connective tissue 120 feet wide, and having a depth of 35 feet on a ten 
Prof. Chittenden’s albuminous ration for a _ hard- foot tide, and a depth of 45 feet on a-twenty-foot tide. 
. . working man stands in striking contrast to the great It will be approached by a channel 400 feet in width 
Growing Old quantities of meat eaten by many men of sedentary at the mouth narrowing to 120 feet wide at the dock 
ae Mas ntly published account of the lives habits The exercise required by the muscles and entrance. This dock will be fully capable of accom- 
und } ts of a number of very old persons it joints can be obtained by a regular system of exercises modating the new 45,000-ton White Star liners, and 
re that none of them made a study of hygiene, which need not occupy much time the improvement scheme has been taken in hand to 
ted sith resort indulged in recreation tours, or Dr. Meyer, whose article in Jllustrirte Zeitung is meet the requirements of the 40,000 to 50,000-ton 
mented |} bod vith the multitudinous drugs and here summarized, recommends the system devised by boats which are believed to be in the near future the 
tru of the art of healing. The secret of their i. P. Mueller. Such exercises, of course, should be used combined passenger and cargo boats to be employed 
! hy | found in moderation in eat in time, as they are preventives, not cures, for senility. in the New York service, 
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How do You Like the Home Laboratory ? 
HE fercndum on the question of publishing 
Handy Man's Workshop every two weeks, instead 

of once a month, has brought in a number of letters 
expressing approval of the Home Laboratory. Such 
letters ¢ a great help to the Editor of this depart- 


ment He ould like to have more of them. He 
wants to ] r from all his readers. Tell him how you 
like the department and what features interest you. 
If you sh that certain subjects were left out and 
others put in, do not hesitate to say so. The Editor 
is always glad to receive contributions for the Home 
Laborato) and he pays for them promptly if they 


are al ailabl . 


A Combined Battery and Motor 


By Chauncey W. Nieman 


NHE apparatus here described is probably the sim 
| plest and most self-contained electric motor it is 
possible to mak It has no brushes, commutator, 
windings, or other parts commonly associated with 


a motor Moreover, it has its own battery within it- 
self. Any one can make it, but to explain its action 
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Combined battery and motor. 


is quite puzzling, as it is so different from any other 
machine of its kind. 

In the illustration A is a wooden base with a hole 
in the middle in which the bar magnet BB is in- 
serted. This magnet should be as large as can be ob- 
tained and 8 to 10 inches long Two slender mag- 
hets can be fastened together with the poles against 
each other if a single magnet of the right size is not 


readily obtainabl Over the top of the magnet the 
cork C is placed, which has a hole cut for the pur- 
pose. In the top of this cork a needle is stuck, 
point upward. At @ is an annular vessel of thin 


sheet copper. It is easily made by cutting a ring of 
copper for the bottom and bending two cylinders of 
sheet copper, one to fit around the outside of the 
ring and the other inside. The three parts are then 
soldered together When this is done a'l the solder- 
ing appearing on the inside of the vessel must be 
painted o 


covered with paraffine so as not to be 
acted upon by acid. The vessel is suspended by the 
wire D, attached to it in two places. This wire is 
bent into a loop as shown, and where it passes over 
the needle a center-punch mark is made for a 
bearing. 

A sheet of thick zine is then bent into a circle, of 
such size as to lie inside the copper vessel and be at 
about equal distances from the inside and outside 
walls. To the top of the zinc cylinder the wire E 
is attached in two places by solder or by passing 
through two little holes in the cylinder. At the top 
of the loop a second needle is soldered with its point 
down, and in the upper side of the wire D enother 
center-punch mark is made to receive it. Both the 
loops PD and FE should be so bent as to be as close 
4S possible to the marnet. 


By setting up the apparatus as shown and filling 


the copper vessel with dilute acid the current may 
be caused to pass up on both sides of the wire D 
and come down on both sides of the wire EZ. The 
outer vessel will then immediately start to turn in 
one direction, while the inside cylinder will revolve 
in the opposite direction, producing a very animated 
effect. The action will continue as long as the acid 
holds out. The apparatus will last a long time, as 
there are no parts to get out of order, and the simple 
but effective mechanism will prove a constant source 
of wonder to admiring friends. 


Projectile Photography 
By Norman Barden 
EARLY all of the fascinating work of photo- 
graphing projectiles in flight has been done in 
large laboratories, and those interested in this sub- 
ject have felt that they had not the required ap- 

















The bullet emerging from the muzzle. Note the smoke 
‘preceding the bullet. 


paratus for such experiments. Now the purpose of 
this article is to set aside these ideas and to give a 
clear idea of the whole operation. It may well be 
said that any student attending a school or college 
possessing a physics laboratory can succeed in ob- 
taining good negatives of projectiles in flight. As a 
rule the most serious drawback is the lack of an in- 
duction machine, but it is quite possible to use an 
induction coil in its stead. In the following lines a 
description and explanation of the complete opera 
tion as carried out by the writer in the physi 


wood or by tying several thick magazines together 
Before arranging the rest of the apparatus the path 
of the bullet must be found. This is done by placing 
two pieces of cardboard in vertical positions in the 
apparent path of the bullet. Put one about a foot in 
front of the muzzle of the gun and the other a foot 
to the far side of the point where the camera is te 
be placed. A shot is now fired, puncturing each card 
board. Now by sighting through one hole in the 





cardboard to the hole in the other, the path of tl! 


bullet may be located to a nicety. The next piece of 
apparatus to be set up is the framework for holding 
the contact wires or strips in the paih of the bullet 
The contact wires are placed vertically and must be 
exactly in the path of the bullet For the contact 
wires or strips No. 36 copper wire or leaf copper wire 
will serve the purpose very well Having put the 
framework in the proper position proceed to place 
the spark gap and the condensing lens and camera 
in their positions There can be given no definite 
measurements for the placing of the Ja named 
pieces of apparatus, as different experir rs will 
probably have different kinds of instruments How 
ever, it is best to place the condensing lens, which 
should be five or six inches in diameter, about two 
inches from the path of the bullet. Set it on the side 
on which the camera is to be located. A condensing 
lens having a focal length of about six inches will be 
found to be very well suited for the purpose. Now 
put the spark gap at such a distance from the lens 
that the pencil of rays converging from the lens will 
be brought to a focus at about eighteen inches from 
the path of the bullet Then place the camera so 
that its lens is at the focus of the pencil of rays jus 
referred to. The camera should be foetsed on the 
path of the bullet in order to get a sharp image of 
the projectile. The optical axis of the camera ought 
to be perpendicular to the path of the bullet, and the 
spark gap placed on this axis; also the axis of th 
condensing lens should coincide with that of the 


camera For a clear idea of the arrangement of ° 


these pieces of apparatus consult the diagram Set 
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Diagram of electrical connections. 


laboratories of the East High School of Minneapolis, 
Minn., will be given. 

The apparatus used in this method of photograph- 
ing projectiles in flight consisted of an induction 
machine, a battery of Leyden jars, a spark gap, large 
condensing lens and a camera. A view of the com- 
plete apparatus arranged in a working condition is 
shown herewith. At the extreme right will be seen 
the gun clamped rigidly to the table. Placed on the 
table to the left and back of the gun is the induction 
machine. Just to the left of the static electric ma- 
chine is the battery of Leyden jars. Then further 
to the left is the spark gap, directly in front of which 

















The bullet in flight ; muzzle velocity, 903 feet per 
second. 


are the condensing lens and camera respectively. The 
framework which shows near the Leyden jars is a 
device for holding two wires by means of which the 
spark is caused to jump at the spark gap by the 
bringing of the two wires referred to in contact with 
one another. The whole operation is carried or in 
a perfectly dark room save for a dim ruby light. The 
arrangement of the apparatus is clearly shown in 
the accompanying diagram. 

The arrangement of the apparatus is as follows: 
The gun is first clamped tightly in a rigid position. 
Then a target for stopping the bullet is put in po 
sition. A target can be made either of blocks of 














Arrangement of the apparatus for photographing a 
bullet in flight. 

the Leyden jars and the induction machine in any 
convenient position. By following the arrangement 
in the diagram a great deal of unnecessary wiring 
and a large amount of electrical leakage which is at 
times very troublesome will be avoided. Connect the 
machine with the Leyden jars and the jars in series 
with the spark gap and the second break, thereby 
making two breaks in the circuit. For the connect 
ing wires annunciator wire may be used; but 
should run from one connection straight to the other 
Wherever the wires are to be supported they must 
be highly insulated Pieces of glass tubing are very 
convenient to use. Also wherever a wire might 
touch anything which might give way to leakage or 
a short circuit, insulate it with glass tubing or mica 
Having put the apparatus in a working condition pro- 
ceed to try out the experiment. 

First of all see that the contact wires are placed 
exactly in the path of the bullet and that they are 
about a quarter of an inch apart. Bend one wire so 
that the other will surely come into contact with it 
Adjust the spark gap so that the terminals are about 
a quarter of an inch apart. Now operate the machine 
until the current jumps through both breaks, Do this 
several times and look for defects in the wiring. On 
finding everything all right, stop the machine and 
fully discharge the Leyden jars. Now find eut how 
many turns of the induction machine handle will 
charge the jars so that they will discharge throng 
both breaks. Do this several times, discharging th: 
jars between each trial, and find the average number 
of turns. Now try it again, but this time give it fou 
less turns and then push the contact wires together 
with a glass rod or other good insulator. If the spark 
is produced at the spark gap when the contact wires 
are brought within a cixteenth of an inch of each 
other, the correct number of turns has been found 
Now load the gun and cock it ready for firing, turn 
the handle of the static machine the correct number 
of turns and at the last turn fire the gun. At the 
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Neat Method of Testing Shutter-speeds 
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By H. H. F. Clarke 


tter to test the speeds of instantane 
) ‘ if they give the correct ex 
has had tl for some mor 
they ire bought second-hand In 
wood either vel or contracts This 
ca chiefly in and damp, and 
h apparently running freely, runs 
ction 

thin board AA and drill a 

gh it On one de of this hole at- 
{ i weal spring, a sheet ol 
t t hes the board. A piece out 
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phone running at a known rate Now place the 
hutter to be tested over the hole in the wood and 
project a gentle stream of air, either with the mouth 


shutter 
air 
fraction 
line on 


the 
stream of 


against 
the 


depresses K a 


through the tube C 
the 


or toot 
DD BB 


bellows, 


Release shutter, and 


and 
brush J to 


reaches 
the 


through, 


passes 


of an inch and causes mark a 


disk @G 


the 


the gramophone 
Now, say vou et 120 
the 


second. 


gramophone going at 


revolutions a divide this by 60 Then 


disk 


minute, 


make two complete revolutions in a 


TTT ere 


© i a 


. | 
| | 
\_4 
Prammntoiy | Oisk 


























Testing a shutter with a gramophone. 


Measure 
dye 
Multiply 


the 


distance the 
the 


length by 


from the 
it u 
the 


same 


mark made by 
disk; 


Then 6.28 r is 


soaked brush to center of the eall 


this 6.28 
distance traveled by a 


the 


point on the disk, at the 
the 
there are tw 
the 
Now 


ll this y. 


distance from center as brush, in 


Now 


second sO 


one com- 


plete revolution o complete revolu- 
traveled in one 
the marked 


the the 


tions in one distance 


second is 6.28 * a 2 


by this 


ine 


measure 


brush; cz Then 


speed of 


hutter will be seconds, or expressed in 


another way part of a second. 
Most 


curately 


gramophones and phonographs have 
the 
travels at so many 
the with 


yours, you can easily determine its speed with a little 


an aA 
motor, and when regulator is 
mark the disk 


minute If this is 


governed 


put at a certain 


revolutions a not case 


ingenuity Kither notice how many revolutions the 
disk makes for one revolution of one of the slower 
running gear wheels, and from this calculate the 
number of revolutions in a second, or else fix a small 


piece of white paper to a disk and count the number 


of times it passes a certain mark in a definite number 
number is ten) 


of seconds (a convenient 


gramophone or phonograph 


the 


Kither a may be em- 


ployed Perhaps gramophone is a little better, as 
the line you get is longer and so your work is a little 
more accurate if anything It is necessary to notice 
that the that the spring 
brush is not torn off when the mica plate is depressed 


by the fixed 


apparatus is fitted up so 


current of air. If up in one 


bent back and prob- 


way, as can 
easily be seen, the spring will be 


ably torn off the plate. 


Improvised Stereoscopic Camera 
By John E. Mellish 
4 pm writer camera with 
ceptionally double 
bed 


possesses a 5 x 7 


an ex- 


fine lens and with a extension 


Desiring to take some stereoscopic views with 


this camera the following scheme was hit upon: To 
start with, a stand was made with three legs and a 
flat top fifteen inches square. 
the 


A lath was secured to 


edge, forming a 


top at one guide rail against 
which the camera was set With this simple con- 
trivance stereoscopic views were easily obtained. 
The camera was set on the stand against the lath 
but a little to one side of the center, and the feces. 
ing was done carefully on the ground glags. The 
lens was stopped down in order to bring out details 
clearly. After exposing one plate the camera was 
moved sidewise and a second view was taken. For 


objects near by the camera was moved laterally about 
three but for distant objects and scenes, the 
lateral displacement much as a foot. In this 


inches, 


was as 








Stand for taking stereoscopic views. 


that 
distinctness in a 


way two views were obtained were found to 


up with wonderful stereo- 
The accompanying two 
taken in this this 


to pick out an hour when no wind was stirring 


show 
illustration shows 


essential in 


scope. 


views way It was 


Case 
would be no blurring of the leaves. 


so that there 


Silvering Reflectors 


letters been received by the Editor 
complaining that the 
article on the Construction of a 
Inch Reflector 


were carefully carried out 


have 
direc- 


Sargent 
h Home Laboratory, 
given in the 
Four and One-half 


even though they 


tions 


must be wrong; for 


no silver 


would adhere to the glass. The failures appear to be 


due to the following causes: First Nitric acid con- 
taining a trace of chlorine would give a faint pre- 
cipitate which would prove fatal in getting a per- 
fect deposit of silver. Second. The glass may not 
have been made sufficiently clean Third Common 
water if used to mix the chemicals for the solution 


would also cause precipitate of silver chloride, sul- 


phate, and an organic compound of silver, thus caus 
ing The the and 
final washing before silvering must be distilled water 


failure water used for mixing 


solution for silvering can be entirely 
mak- 


The following 


relied upon, but distilled water must be used in 


ing the solution. The process is known as “Martin’s 
Silver Process:” 

Solution A. Nitrate of silver, 175 grains; distilled 
water, 10 ounces. Solution B. Nitrate of ammonium, 


ounces. Solution C. 
distilled 
Pure white sugar candy, % 


distilled water, 10 
potash, 1 


Solution D. 


262 grains; 
SS = 


10 ounces. 


caustic ounce (av.); water, 


ounce (av.); distilled water, 5 ounces. 
Dissolve this by heating the flask and add fifty 
grains of tartaric acid, boil this mixture for ten 


minutes in the flask and when cold add one ounce of 


pure photographic alcohol, made up to ten ounces 
by adding distilled water 

For use mix equal parts of A and B in one gradu- 
ate, and equal parts of C and D in a separate gradu- 
ate. Finally mix these two together and suspend the 
glass to be silvered face down in this mixture; allow 


it to stand until the deposit of silver is complete 


The glass can be cleaned by very carefully wash- 
ing it in a warm solution of common washing soda, 


with a tuft of absorbent cotton pressed in the end of 
as a mop. Wash well 
well in a 


rubber tube and used 
under the faucet, then 


ture of nitric acid one part to forty of water, 


a stout 


rinse mix- 





der do« very well. To the center 
er light spring J, which has a 
osed of a few camel hairs tied 
1ot attach the springs (which can 
ch main ring softened, filed 
etempered) with sealing wax, as it 
! of the cements used for mending 
or even strong spirit gum does 
t iophor disk and paste a 

eT ) th mie t 

I tt juired A 
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tl inother layer of 
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and rinse well under the faucet. Finally wash 
in distilled water, drain, and then immerse in 
the silvering liquid. 


Tungsten Wire 
UCTILE metallic tungsten is 
duced in the electric furnace 
particles have been hitherto welded into a con- 
tinuous filament by passing an electric current 
through a binding material containing the 
metallic particles and driven off by the high 
heat. By this new method the metallic tungsten 


now pro 


Tungsten 





into wire 








Stereoscopic picture taken with a single lens. 


ean be drawn ine much stronger 
end more rugged than the sintered filament 
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1e Inventor s epartment 
Simple Patent Law; Patent Office News; Inventions New and Interesting 
James J. Newton kind and required constant and diligent ee rod is shown turned up out; tended for dark-room developing, and 
AHE subject of this sketch was born labor to keep it down. of the tank.) In the ordinary use of! was primarily designed for use by the 
‘| ie farm in Morgan County, Geor Mr. Newton is a _ lawyer, graduated | this tank the difficulty arises that it is| 
ria _ 17th, 1861, the sixth of # family from the law school of Georgetown Uni-| rather troublesome to hold the ends of | 
- ; ht hildren Both his parents versity in 1895, and is the author of|a long film out at arm’s length and rock 
) elg ( t ° > : af©&re 5 “ i P ‘ eS 
. “Newton's Digest of Patent Office Trade-|them to and fro with the requisite see- 
Mark Decisions,” published in 1896 saw motion. A person is almost sure to 
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James J. Newton. 

were strong and vigorous, and he in 
herited an iron constitution which has 
enabled him to make the exceptional 
record of attending to his official duties 
for a period of fifteen years of official 
life without a day's absence on account 
of sickness 

Mr. Newton was educated in the com 
mon schools and_ the University of 
Georgia, from which institution he grad 
uated with distinction in 1881 He wis 
elected to the position of Instructor of 
Chemistry and Physics in the South 
Georgia Agricultural College at Cuth 
bert, Georgia, in 1881, and in 1885 was 
elected principal of Lee Institute at 
Thomaston, Georgia, where he taught un 
til he came to Washington in 1890 In 
1891 he took the examination for admis 
sion to the Patent Office examining for« 
and was appointed fourth assistant ex 
aminer in March, 1891, and assigned to 
duty in Division 9. He passed his first 
examination for promotion in November. | 
1892, standing fifth in a class of about 
fifty fourth assistant examiners. He was 


3, chief clerk 


made law clerk in May, 189: 
in 1894, and principal examiner in 1895, 
Division 23 


in 
continuously 


assigned to duty 


he 


and 


where has served ever 
since. 

To this division was attached the pres- 
of until 1897, 


addition 


trade-marks 
the 
instruments, 


ent division 


and in thereto classes of 


acoustics, measuring includ- 
ing weighing machines, adding machines, 
and horology 
wonderful 
1895, trade-marks 
di- 


is 


cash 

As 
of these 
have 
vision, and the 


registers, etc., 
indicating the 
arts since 
to a separate 
of a 
examination 
which 


been assigned 
large fores 


Acous 


work 
their 
including phonographs, 
1895 only required a small portion of one 


necessary for 


ties in 


man’s time, now take up one man’s en- 
tire time; and adding machines, which 
Were all examined by one man, now re 
quire the united efforts of three to keep 
up the work. Probably three-fourths of 
the patents in these arts have been is 
sued since Mr. Newton took charge of 
this division in 1895 

One of Mr. Newton’s strongest char- 
acteristics is attention to business. He 


If vou want 
are certain find him 
at his desk and just as certain to find him 


is a most assiduous worser. 


to see him, to 


you 


at worl He once told the writer he had 
never It himself overworked, and this, 
too, when the character of work coming 
to his division was of the most difficult 


growth | 








fall into the habit of holding the film in 
the shape of a V, and if the angle of the 


A Film-developing Machine 





V is spread out too much, as it is very 

By A. A. Somerville apt to be, the film drags over the edges 

a accompanying illustration shows|on either side of the tank, and by ad 

a new apparatus designed by Prof | hesion raises the developer out of the 

George S. Moler of Cornell University for|tank and spills it over the working 
use in developing photographic films. | table 

The device excels in its simplicity all | To remedy this defect, and at the same 

parts are plainly in sight. It was con-|time gain other advantages, a drum of 

structed to fill a definite need, to supply | hard rubber was built on the squirrel 

cage pattern The film is passed in a 


which there is nothing on the market 
The vessel containing the developer am {i around this and over the transverse 
Ingento tank, this type being chosen | rod the tank, the ends are 
as particularly adapted to the mode of | pinned together so as to form a con 
procedure followed. It semi-cylindri- belt The height the drum 
cal, and in operation the film slides over jean be adjusted to suit the length of the 
In developing, the drum merely 


in and two 


tinuous of 


is 


the bottom, following its curvature, and | film is 


P : P : | 2 
is immersed in the d-veloper in such|turned by means of the handle shown in 


way as to present to it the greatest pos-|the figure The operation is perfectly 
sible length of film. A rod extends from)|simple, and the apparatus is quite free 
one end of the tank to the other, about | from all complicated features. 

one-fourth of an inch from the bottom, It is one of the drawbacks of the day 
ind the film is passed through under | light developing tank, that it requires an 
this rod, so as to be held down sntine ntesinitiie iarge amount of developer 
the surface of the liquid while the ends | The apparatus here described is free 


0 this objection, owing to the shan 


f the film are passed in and out in see-| from 


saw motion. (In the illustration the | of the Ingento tank. It is, of course, in 
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Figs. 1, 2, and 3.—Diagrams showing the three modifications of the Ruhmer system. 




















Fig. 4.—Three receiving instruments with callbells. 


RUHMER’S SYSTEM OF MULTIPLEX TELEPHONY 











A film-developing machine. 


working in the 


laboratory. 


students photographi« 


The Ruhmer System of Multiplex 
Telephony 


RUHMER 
patented 


Berlin has dé 


system 


of 


4 veloped and a of 


| K RNST 


multiplex telephony which closely re 
the ystem wi \ } 
the United States 


invented 


semble 


Owen Squier, of Sig 


presented 


the 


nal Corps, has and 
|} to the 

| Sc IENTIFIC 
1911 

The Ruhmer system is very clearly and 
the French 
l6th, 19106, 


description if 


as was narrated in 


public, 
AMERICAN 


of January 2\ist, 


| succinctly described in pat 


issued September from 


the 


ent, 
| which following 
| adapted 

The 
transmitting 


invention relates to a method of 


several telephonic mes 


sages simultaneously over a single wire 


The 
of alternating 


by means 
dif 


thos« 


transmitted 
of 


analogous 


messages are 


currents high and 


ferent frequencies to 


employed in wireless telephony These 
currents are superposed on thé 
the 


current 


line wire 


are separated at receiving sta 


where each 
receiving apparatus, through 


and 
tion, a 
special th: 
agency of an oscillatory circuit attuned to 
the pitch of the which 
produces that current at the transmitting 
different re 


acts upon 


oscillatory circuit 


station In this system the 
ceiving circuits are inductively connecied 
w'th each other and the line in a compar 
atively loose or weak manner, in order to 
obtain a of the 
sages and to assure the proper reception 
of the feeblest of them, thus preventing 


perfect separation mes 


confusion in the case of simultaneous 
transmission of a large number of 
messages. 

Three modifications of the system aré 
shown in the diagrams. In Fig. 1, three 
synchronized pairs of transmitting and 


receiving apparatus are denoted by A, A.,, 
B,B, C,C, The cur 
rent is produced by a generator of known 
type, for example, an are G 
connected in parallel with an oscillatory 


high frequency 


electric 


circuit CL, the frequency being regu 
lated by the values of the capacity C and 
the inductance L. The intensity of th 


high frequency current is affected by th 
microphone m, which may be bricgé d 
the terminais of the 
(as in the third apparatus ¢ 
auxiliary ¢oll in 


inductance 
aa 


across 
coil L 
of an 


or 
Hatory 


ctively 





the one 
circuit (as in B,), or may act ind 
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| I t va | 
ned ! ‘ I itior The 
ty . d well. witho ntey 
fering h each ot Herr Ruhmer 
writ that h h d h ipparat 
h ( ordir ry telenhor ely 
i wil rn Hi idd hat 
the first idea of multiplex telephony o 
eur ! h l in 1907, and is 1 n 
tioned in 1} ! on wirels telephony 
blished in that year. The first demon 
ation fh tem was made in No 
mt 1H H ipplied for the French 
, 0 \ Sth. 1910. and for the 
Relgian at 1 irlier, on March 
th. 191 


in the Aluminium 
industry 


. cl lar I md by the United 
I tates Geological Survey, W. C. PI 
I 1 ry ntere tin tatements 
which a luced below 
RECENT PATENTS 
In cor j ce o he great demand fo 
ni ta f Aluminiutr Company of 
At l t rdditior o it 
ar q t ir W7 This great i 
crea I i ipacit wa ved } 
he | lep n of h 
1907, as a1 which there h 
I ! , ce l , nt red | 
I th b rf h \ ar 1908. th 
( I t i udy under iV 
exce] d ] utter of n nt 
wever th uluminium industry ha 
kept pa 4 former 1 d Per 
ha the most intere y recent inve! 
tl i ’ » patented in December 
8. by F. J. Tone erintendent of th 
Cart ndur ( ny works at N 
ira Fa I h ha for their object 
th produ n ol on fron kaolin 
and the forma n ¢ re alumina as a 
b roduct Ca d_ kaoli (clay) 3 
mixed 7 the leety fur 
na Und regulat f th 
; : a .) 
i n tl Juction 
of « xid o ares 
nt , 1 
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April 8, 191] 
, , th purified from qualities of lightness and stiffness again| Dr. Ludwig Mach, 2 to 12 parts of mag 
ta 1 I behind un! recommend it nesium added to 100 parts of aluminium 
c. I xed with the charge In eastings it has been found ad-| produce an alloy lighter than aluminium 
obtained The reactions| vantageous to alloy the metal with cop-|and possessing the workability and 
d 1 to th mplest fort ire as| per, zine, or nickel, which increases its| Strength of brass. One of the most valu 
I . strength and makes it easier to work. | able features of the alloy is the ease with 
Co The prevailing low prices of ingot alum which it can be turned, planed, or drilled. 
nium have resulted in a greatly enlarged 
ev demand for the metal for such work. The Legal Notes 
\ I t dk ro | principal demand for such castings ha 
i , val come from automobile builders The February 29th, 1910, is Impossible,— 
h ( ise! of brass castings, especially the According to mathemati as taught in 
d " ful both | manufacturers of electrical apparatus,| the little red school house, 1 day equals 
la i fo } have been gradually changing from | 24 hours, but for defendants in the cases 
t " ! Thus brass to aluminium castings, and for of MeGinsey v. State and Noble \ 
I i » I é d for tl ome purposes aluminium castings have State, 152 Southwestern Reporter, 773, 1 
d " nium from ee! stituted for iron castings. The| ay equals 41 years for McGinsey and 
oO hat has been lor cf zine for hardening purposes has| 49 years for Nobles. So authorities dif- 
I rit ter ’ been condemned by some writers, but ac-| fer. They were each convicted of rob- 
cording to Jesse L. Jones this condemna-| bery, and given, respectively, 40 and 41 
REC] i. ATIONS OF n is unwarranted. According to this} Years in the penitentiary; but because 
A ; I ter where cost is not of primary im- the man who drew up the indictment had 
R } pI ation of nortance, where castings must be bent,| 2Ot committed to memory the adage, 
h been and where the alloy must be as light “Thirty days hath September,” et they 
" l J h W. R ds. He as possible, copper-hardened aluminium | @Ppeal, for the indictment alleges the of 
b i ! metal hould be used: but where a moderately |fenses to have been committed on Feb 
I I nium coir n alum. light alloy is satisfactory, where castings | TUary 29th, 1910. The Court of Criminal 
I nd i nothermy in do not have to bend, where low cost of | Appeals of Texas holds that this is an 
i and H » de- production is essential and a high ten- impossible date, and is not a sufficient 
i ling cesses sile strength is desirable, properly made |@llegation of time to comply with the 
n wi i, and to mis-, aluminium-zine alloys leave little to be| Statute, which requires that there shall 
- , desired.” be some particular date mentioned. The 
\ ind steel Aluminium is one of the most malle-| Prosecutions were dismissed 
f oxygen from the/able of all metals Moreover, it takes X-ray Evidence.—According to thé 
des 0 1 I bstances, the|and retains a very high polish For West Publishing Company’s “Docket,” a 
ut I ated beit » £1 is to raise| these reasons it is used in connection new use has been found for the X-ray ma- 
the la bodi« of iron.! with the manufacture of articles of every hine In the case of Browder v. Com 
monwealth, 123 Southwestern Repor- 
ter, 528, it seems a negro was on trial 
for shooting and killing a white man. He 
did not deny the shooting, but claimed 
he shot in self-defenss rl d ed 
ifter the shooting had a pist Defend 
int claimed tl e had h I h 
breast by deceased, hich h 
ginning of the difficul It 1 
sarily follow that if defendar \ hot, 
and if he could affirmatiy ! t 
then a case of self-defens ) 
ly established Ace l I d i 
continuance in order that he might 
examined with the X-rav by a phvsician 
to show that he wa hot in the breas 
and that the bullet had lodged in h 
|} back. The court on appeal held that de 
|}fendant on return of the ca might be 
taken from jail to an X-ray machine and 
examined; for this fact f proved 
vould strengthen his t timonyv a to 
Fig. 5.--Three transmitting instruments operated by Poulsen arcs. vhat occurred at the time of the homi- 
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It also h the power of combining 
cher ally th th gasi imprisoned 
dur the cooling ¢ ! tal, th pre 
; g Or For tl rp th 
, ith d in t rm of an al 
KnOW! I a I ol as 
I I th he granulated 
r bar ! " veighing 
niforr oO ghtt ro f rth of an 
ne ach ty of keepin 
ter I hot ot ra I the ft I 
erature 1! n metallic bath ha 
been utilized in the thermit welding pro 
‘ invented |} Goldschmidt In thi 
ce alumir ! and iron oxide az 
t it xed in a finely divided sta 
and nited by mear of a Ttuse The 
heat of coml tior n the ensuing re- 
ctior Lise tl er rature of the cast- 
ng to the weldir point The reaction 
ik place in a fun haped crucible, 
fron which th fluid metal resulting 
from the reaction is run into a suitably 
haped mold formed around the area of 
the joint to be made, which is preheated 
by means of a blow lamp to avoid chill 
ng the first lot of metal coming through 
Aluminium is used in constantly in- 
reasing quantities in the motor-car in- 
dustry, combining as it does both light 
ness and stiffness It is used in making 
crank cases, gear boxes, carburetors, radi 
tors, dashboards, etc., besides in smaller 
vays. Its use in this comparatively re 
cent industry is of interest, and especi- 
illy so ji its application in the new 
n art of aviation, where the same 


MULTIPLEX TELEPHONY 


day use almost without limit Some of 
these new uses are as wall “paper,” ceil 
ng panels, stamped or hammered trays 
finger plates, ete., in the form of very 
thin sheets; as a substitute for litho 
graphic stones and zine plates; and in 
the panels of car and carriage bodies 
The advantages of aluminium in the 
manufacture of cooking utensils are well 
known; among these advantages ar 
long life, non-corrosion from acids, and 
lightness 

In the form of powder aluminium 
used to an increased extent in the manu 


of 
property 


metallic 
of not 
suitable 


facture paints and varnishes 


its tarnishing making it 


particularly for this purpose 


The paint is valuable in protecting iron 
and in rendering woodwork partly fire 
proof when applied in thick coats 

In the form of tubes it is used by acid 
and rubber manufacturers. A new prod 
uct is bimetallic tubing, which is made 
of aluminium and steel, with the outer 
sheet of aluminium and the inner of 
steel, or vice versa, The same combina 
tion may be made with aluminium and 


copper 

The subject of the alloys of aluminium 
vast that it can only be briefly re- 
ferred to here. Great strides have 
made in the study of this subject in re-| 


is so 


been 


cent years. The alloys in most common 
use are those of aluminium combined 
with zinc, copper, and nickel A new 


alloy which has attracted some ettention 


|is known as magnalium, As prepared by 


cide 


The Spearmint Trade Mark in Court.— 





In the case of William Wrig ly v 
Grove Co., 183 Federal Rerorter, 99, it 
was decided that the word “Spearmint,” 
applied to chewing gum. was a term de 
scriptive of flavor, open to every mann- 
facturer who used such flay and can- 
not be appropriated as a trad mark 
The Wrigley Company for at least five 
years has been selling this gu 

has become popular through advertising 
The defendant company lately placed 
upon the market a similar gum called 
“Spearmint,” imitating the other i 
bels and boxes, and thus secured a pot 
tion of the profit from the vast demand 
for “Spearmint” gum. An injunction was 
prayed for The Circuit Court of New 
York held that, although complainants 


were not entitled to a trade mark in the 
word “Spearmint,” defendants in imitat- 
ing the cartons and packages were 
chargeable with willful and intentional 
unfair competition. This may have been 


a blow to defendants, but the iron heel 
of the law strikes many more, for t'e 
court says: It is well known that the 
gum-chewing community is not, as a 
class, drawn from the most intelligent 
and discerning portion of the public. The 
proof shows that in the city of New York 
the majority of customers come from the 
East Side, and is largely composed of 
ignorant foreigners, many of them un 
able to speak our language. That such 
customers may be induced to purchas¢ 


for the 
probable.” 


complai 
G 


the defendant’s gum 


ant’s is more than m 
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Sol 
chewers may well revolt and cry out as Notes for I pes 
j yne T ; 4 0 Vv | 
with « voi This was the most un- The ‘Pel nventors | RECENTLY PATENTED INVENTIONS. tension on the spring bolt 
: ly "? — . e i re - . " . oo o a » a is obtained by ¢ 
kind ( of all An injunction was ss motor. There has recently eae columns are open to all patentees. The thrust in axial alignment therewith, instead 
granted been on exhibition in the office of Dr. J. | with the ae Barua by special arrangement |* thrust at the side or oblique theret pong 
1s - : Poop. e inventors erms on application to the | the P soni ; herets, as in 
A. Holmes, Director of the Bureau of rece Department of the pas eee the usual practice, thus reducing friction, th 
> > atie Ti . 72 : b RICAN . friction being . : 4 ‘ 
[The Pneumatic Tire in 1847,—An early Mines, an apparatus of German origin | — - tion being further reduced by providing 
instal f tl ' : : he ’ | twee his bolt ¢ 7" 
insta e pneumatic tire is fou ‘alled a P ‘ ; : _, | “ween ta It and the operating cam, « “ 
f nd| called a Pulmotor. It is designed for | ng cam, a roller 
in a United States patent i : : : is designed for use | The weekly index of Patents issued by the Uni the latter also arrunged to successiy 
h. 1847 ey issued May | in resuscitating persons whose lungs have States Patent Office will be found i iy e United | in a number of recesses in th ¥° 
St 184 to one T , , . ~. ss A oun i ;: —_ e operating « 
1, { » one Thomson, of Adelphi,| been filled with noxious gases or water American Supplement in the Scientific | and firmly hold the ‘door unt 4 itin 
‘ Wiaal . ”. 2 ' ases ate . peo , il pre i P 
County \Vliddlesex, England. To an or-| Wonderful results are credited to it, an ; | Drought to bear thereon, in closed and oj " 
ary l adde ‘ F : J positions = 
dinat 1dded what he terms a| instance being cited where three men Pertaining to Apparel | i 
belt id . lnmaw as . . . = | os bl arel, MOOR CHEC oO 
) n inner casing of canvas| Who had been repeatedly passed upon as | SWEAT BAND FOR HATS._h. Z _ be ~ = Joun H. Youna, Kingsbur 
aturated t} rubber an ‘ sivas B ; 88 | Mor es ; .. SMITH, ' graving shows a dev hic . 
' ow, nd sulphurized, | dead were restored by its use, and in an- ountain Home, Idaho, The object of this in for use for closures such as do prs dgy 
and a yuter casing. The tire was | other cé > : } vention is to provide a band door i oor etain a 
’ _ as er case the Pulmotor did not reach the | ed for men’s } . ind, especially adapt or in a desired position For t purp 
referably distende , ote . » or mens hats of ¢ ) } use tia 
— nded with air, through a| scene of a terrific mine explosion until} mit the t f - ae a ee ee is made of a casing for attachment to , 
pipe fitted th an air-tight screw c: twenty-six : , p of the head to be ventilated, and| °°?" ® plunger mounted to slide in tl 
thi truct eae : ap,|twenty-six hours after the accident, and |“!!! net shut off the flow of blood to the seal and adapted to extend Se ae 
his ictior ollowing closely the} still was successfully used to save a man the band engaging the head at a numl ep ile rat 
filling t f the o ary 2. |¢ sey en ¢ é ater , & number of 
; oO N rdinary pneumatic|found near the mouth of the mine and |! » " ited points, instead of in a continuous 
tire da with the cS es - ’ an ume 
‘ i } he tube extending | who showed only slight bodily warmth 
inward through the wheel felloe A , : , 
: Te  <At Electrical Devices 
that « day Thomson suggested that The Flying Machine in Agriculture ALTERNATING CURRENT ws ANT 
t t : P iThe e ; Ps sa203 5 , — ‘ CO’ 
the b might be distended with| -2¢ credit of first utilizing a flying ma- RINED WITH STORAGE BATTERY " 
ela 2 ilphurized pieces of chine as an aid to agricultural pursuits is a ber and A. MOLL Berlin, Germany 
- | = , a . he i ‘ or 
caoutcho ol hair, or sponge He claimed for Thomas Hitchcock, a farmer | rent - i: n has reference to alternating cut 
4 1 . = ° e , as a y ’ a ‘ mants combine 1 i ato -_ ° 
also desi es a heel having a series|‘™ the vicinity of Aiken, S. C., who was|®"d has the pur ‘ . th storage batteries 
; ‘ nn oe ; op as ur} » regulate the cha 
or crust ol smaller circumferential recently carried by Aviator Coffyn in a ing and discharging of the storag o tt psy 
i ] rj : . 2 rel =" vittery in 
tube ! d an outer casing. As flying machine from Aiken to his planta-|,, h a manner that if the current used In th 
another! a ' j ah on . plant varies he 1 
anothe! lifica ) he describes and il- tion, about sixteen miles away, and after} main ; t nain not actuating the 
, at . P : e , - generator is working , 
fustrate n which the tube is di-| 2" nding to the business requiring his ing with constant load. | 
vide ith f ti -eturn ; - 
ded in vith a number of | 2tention, re turned in the same manner. Of Interest to Farmers 
t ght compartments Y r . COTTON CHOPPER : : 
eaten i ss es ; ; . each A Queer Use for C oncrete. A some- | Count Texa : te J. J, Crow, El Pa DOOR CHECK 
; . 5 1 own individual filling| what novel 1 . a , esas he invention provides ¢ { 
: a é i ise * Te es . ‘ a cot 
bide ” Prager tiemgs Pay e for reinforced concrete | ton chopper adapted to be used to cultivate tl : 
' : a n advantages of|is found in a French patent of July 24th il previous to planti sees i “ th engaging with the plunger to retain the sar 
3s ! Thomson referr - ane whi 3 —* . ; tton or the like, or|)in the casing . : ‘ ‘ 
the sl oi | oul ee — red to | 1906, which employs the medium in pro- devi can be readily used to chop down | th ; fie. op - es for moving 1 end 
f power requisite t ne a tire for rows of cotton stalks or 1] he plunger outwardly fro ‘ , 
prope . ; juisite to; ducing a tire for wheels. The patentee | chopping “ n sta ao tagy the like, the means for| the pawl is reieas . y from th ing w 
juipped with the pneu-|claims that it presents a very hi hopping off the stalks being adjustable so that | Me : oe Ee PR's 
natic th aa soit presents a very hard sur-| the stal nha ba shut ot aad lient pad secured to the botton ap 
Cor of jolting and|face and has a resiliency about equal to above the ground arious distances | plunger, means for limiting the Inward 
! ng of injur t P , > . < ond a ~ it ar 
inte sone 2 ee = BEEHIVI S. Bua Erie, 1 rhe | 1 ta re f the plunger and a guard piate fo 
il 1 Se ligh spe d at-| on a ; , ' Me oare ichment to the casing to preve ie a 
ta ; re 143 | Vacu cl . parating the brood chamber from the sup closure by the plunger - iii Cats 
ft otion resulting acuum Cleaning, an Old Idea. —It is|'* Provided with a supplemental bee-passa 
om tne of the new ¢ structi not unusual for a rapi all which may b , 
I constrt é orara , “ig , ' * instantly opened or . 
istruction. es pid commercial devel petcccaler aig - i ntly , ned or closed Heating and Lighting 
ymment of an art to follow ¢ r 4 ; of a device operated exterior o tl , re 
Prete ; - 7 ow a lo , | > l to t > , ) 
A Patent Lawyer’s Eloquence. —In one) of quiescence, and in f = signed \onne rhe other bee-passage with which sucl P. RNACE DRAFT OPERATING APPAR 
f ti ‘ sce *, anc n few cases is this| separe . ; . 7 — Sa S.-W. H. Scuuper 
‘ I hone cases back i a% ~ é s 1 1is parating board is provided is als . Scuuperr, New York, N. Y 
nti : eine i in the/illustrated better than in the vacuum with means for allowing Sa » furnished | The inventor provides an apparatus for opet 
ard ror > ‘ g escape o ea or fi , atu for opet 
| | . Dickerson, of careel slnieiaitii the callie a ede ania | completely titted cial alien ; Ingen rf ing and closing dampers of a furna ian i 
pus I ( ul é : e . "= ame as conditions re r aS im la 
: ipany and one of the! More ths - } quire ime actuated mechanist 
ahl » than fifty years ago ¢ ee b n for relea th 
ables , it on at to doe lanes c. é igo a patent was | VERMIN EXTERS ime; provides a time actuated mechani 
tay "y : , grantec o Daniel Hess of West Union, TRY. ‘ F RMINATOR FOR POUT ising suitable devi f 
l 1 an interesting argu-| Iowa, for a carpet sweeper in whicl ” ih W. F. Crawrorp, Colorado, Texa , e ti d yy aes 
ment printed rec is " ; ; , which as it | apparatus includes a cup—or ' oS furt ' 
( lred rd of which covers | is rolled over the floor a bellows operates | '°T the oil or oth i * i =" a ke holder] tripping mechani simpused tp. + i tien 
vel o hundred pages and is as reg s € s : rv other quid used as the imsecti and provides , 
i ‘ S as ad- to create suctio — , cide, ontines : I . means for mounting a tim 
et at aeaeaas é tion, draw dust up from the od A pert rated conveyor into and from | leasing mechanism in convenient sas 
R carpet and discharge it into pans of which the liquid is delivered, and a fibrous dis-|a furnac ae 
te to one of the opposing coun- | ans tributor with which fowl! she 
‘ in-| water, the bellows bei saat eo | 1 which fowls come in contact as = 
ai i ellows being worked from a/| they pass in or out. The liquid holder i a DAMPER.—JaMes M. Sprices and Grorat 
th: crank on one of gs “ti : : ; - — 8 pro-| W. Fog Ne ‘ a : 
There a maxim among the Ori-| Mor - . = " ™ Lennie ghia rollers. | Yided with a valve for regulating discharge aad a —— Dee Oregon, In the present 
entals o know that you know } More interesting, in view of recent devel-| it? the conveyor, and the distributor Is prefer a sailed * me gore a 
; , ae J 10OW » > j l ormed of ’ ‘guiators, ar ore Y, P P ‘ 
you kno - ; et kno Ra 1at|opments in the hand operated vacuum | , y for 1 : ‘tton strands that are hung| for furna pi yen — ri o damy 
Y id to know that you do not| cleaners, is that shown i iM | from a pivoted rocking device in which the ean OES Se Se are ee 
— lek aie s, is that shown in a patent is-|are clamped eh they | companying iliustration, and has for an ot 
: 1 » not know, that is}sued in 1869. This cleaner closely 1 so peauide 0 dieu eee | rje 
cnowledee y a — ; ser) re , nper adapter o auton y 
: ( M) distinguished friend|sembles those marketed to-day in that it oe Giameveh tasevess | 
las evide v studi as : ae : . - alee 
s lently studied that maxim with| has a broad flat nozzle to move along th | COLLAPSIBLE FUNNEI . - ahied | 
care; and he has n » pres 9Teaa ; : e ‘ ee ee ‘ , RRING- | 
aagele i iade great progress in| floor, a handle extending up to be grasped ciate: Hooker, Okla rhis funnel is adapted for | 
» latter fait of it He knows that | | by [oaening vaeEs & 2 is 
) F 1e »y one of the rs = 2 f a6 material t! sal b | 
does a great deal and if | tl I ot Ee ee the | formed of telescopic part that os a “ 
a Ele eal; and 1 e| other he ns ¢£ ty ‘ na 
should in he futus ial < 1 ther 1and turns a drive pulley geared | adjusted to occupy minimum spa f torag 
oe rutul nake equal prog-| by a rope with a fan which sucks the|° t@msport. It is provided with an atta ‘ 
S the former a] ; : - : ” P . - an i ae 
Sale r half of it, he will be| dust up into a receptacle earried by the} ment in the form of a skin or fabric suitable 
apie oO | el ims ag — : : or filtering liquids , ; 
nt himself as the embodi-| handle above the fan fh teslliieie Relies r : tering liquids, whereby the funnel is par 
ment of knowledge B > F 2 Sa ‘ icularly adapted for use ‘ 
dge. jut thus far he has| . . . in straining gasolir 
not studied that: 7 ur he has|ing this plan of more than forty years)or other Hquid hydro-carbon used in mot 7 
sh 1 | that: and whenever he de-|ago, if well made mechanically, would vehicles 
arted from the safe ative. (i ae ae aa | » : 
init . ee a negative side he | prese nt a good appearance alongside of FILLING DEVICE. Fr WENDLING, alee 
a ike With the liberality | the modern machines, and doubtless York, N. Y In the present patent the inver 
i b neg t a ¢g , . — . on is reference f , 
I lich ges to a generous nature, he| Would give good results in actual use AES EE SS Te OPE Eee 
ai not : | nte x e] other 
dn h to deprive anybody else of | AN p i , —_ l a Is and other receptacles, and 
«© P . é I y 4 . ie objet = he yrovisio > “ P 
a share of the h ippiness of ignorance; se ems of Refrigeration. Im- proved filli * i hyion x os tg tang Tt 
for he told you that nor f tl | provements in refrigeration, which are | or ¢ h: of ee 
1 Vo at one oO 1e rest o “ y 5 é or to shut off the supply of liquid ¢ : 
. of especial interest ee a a : juld a soon as 
them know any better than he did, which | gypject t est to chemists, form the | the receptacle is properly filled 
« : . BS) ye ota l or P ¢ . » r , , ies . 
at least was generous to them.” 4 J , number of patents to W. W. WATER DISTRIBUTING SYSTEM.—H. FE 
At one . } nts Seay of San Francisco Two papers on MarTin, Colorado Springs, Co r DAMPER 
int he pays this eloquent! the subj : t , ‘ he inv \MPER FOR FURNACES 
tribute 1 eileen 4 ' 1e subject were read before the Ameri- ion provides a ins wl hc ae 
vention and inventors: - . : 4 aise Pre . , 
heal sal rs: lean Chemical Society at its December : d fr an @ well OF « th eptacle without | 'esulate the draft for a furnace or 
: : iad passed since this cou ¢ : i a essitating the employment of a pump in a| For the ‘pose e 
ter was a oon aynreey in 1910, meeting at Milwaukee. In carrying & ss ee | ‘ I ee : 1 ny p in a / — se mentioned use is ude by ti 
Pe | derness; and it had become | ; Pe ae Neer, 5 nventor, Mr. Fogelsong, of a cl 
¥6 wut the process , exn: . P a ‘eee £ a closure depend 
a garden, inhabited by fifty millions of : iit ss the expanded ammonia |‘ iter need be controlled to produ instan-| ©@t from a knife edge, and means on the / * 
people whost seieaiie ail , - 7 Zas 18 combined after refrigeration, with | wd effects as when influenced by a wat for adjusting the angle of dependen f 
, Sl ss é yrosperity | ¢ aS tee * i | head. i iliac ieee dence of 
i Rieeaded wean the teed I ty | two bodies of a solid absorbent contained | the closure or for removably securing the clos 
\] n eT 7a ge als: “4 oO Ff " » 
of man. Th \ ble I 7 tt genius} in separate tanks, a portion of the am-| Hardware and Tools OE ee, ee 
— few feeble hands that cam $6 : , 
monia being > F rolatiliz . STEE TAPE . , 
to these shor tee seine an ten i veing heated and volatilized from STEEL TAPE MEASURE.—K. G. Suurtt, Household Utilities 
é ac . » : rs arr % , A ° 
become millions } , . a e the solution under compression in the Warren, Pa The object of this invention is FOOD MOLD.—8&. RB. I 
: ccoapiieg wcause of the strength] first tank, ¢ . : to provide a simple and cheay ‘ §. Lsutica, Portland 
given to them 1 ie tea - 5 first tank, and the gas delivered into a}, ¢ : — : i am le and cheap attachment for | Ore Among the principal objects ber ns 
. t ) e 3 ¢ > | Be 0 1ding tay weasures, whic j . WIC US were a 
ae aes nventions that the] condenser, the other tank being cooler] the required ler . - , ! ho h will hold|'ro provide means for ejecting the article fror 
t 1 ac ic . : He ec ength o ayy rawn out yre 4 ‘ = eruen 
Die, | iad furnished them—in-]and under low pressure and the residue of enting its return, and poll ; a - . I ; ih mold after the same has been shaped: t 
mad lich never would have been!the ammonia from the solution in tl withdrawal of more lin until ‘rel _ te 7 e| provide an apparatus for molding raw 
Nade but for | P 3 3 “ a ne}, £pee — , : CrCases he | preparatory t king t} 
fo the g =e een : . , : . ; . oe : o cooking the si ‘ hich 1 
of the pat encouraging influence| first tank being delivered into the said | or any ment may be applied to existing tapes| venient, simple and eff sak te cha 
1e patent laws. The great prairies | sec , of any kind, whether of steel or of clotl wie and ecient in operatic nd 
of the W : prairies!|second cooler tank and the process re-| = aun to provide a mold economical in 
t which, when they are’ versed similarly to the process follow STRET WING APPARATUS.—C. J. Gaver, | 
tickled, with a ripple of gold Paagae ’ I ss followed | Morristown, and J. Gaver, Dover, N. J. Thi MEANS F 
grain, w 1 1 golden | when liquid absorbents are used in sep- | invention pertains to apparatus for stretching anaes Ee ee ose a 
aes ade to smile ten times|arate tanks 1. ; : : ow | a S OF DEEP WELI TIMPs AN 
ro { : i anks. The solid absorbe ¢_|the leather of shoes, or for performing 11 » PUM! {ND 
more sweet by the McCormick reé > vent speci- | lie . rn like | DRILLS.—G, M. Braprick, Portersyitl 
The 1 ceCormick reaper, | fied is such as sulpho-cyanide of ammo loperations upon other material and has refer-| The fr ti ‘ sheets ‘a 
> Waste roduct of , P a ence ~ narticnia © ivention is a am lifter for " led 
i f the worthless cot- .—NH_CN . ; : ice more particula™ly to apparatus ¢¢ “ising | , alled 
ies tat 3 , ss cot-| nium-—NH,CNS—or ammonium nitrate] relatively movable met . hl . . us comprising | walking beams to which the piston rods of 
artes a een coined into gold —_ ~NH,NO,. It is claimed that by this ine the sam . si : " Ts, me ans = clamp-| single and doable-acting deep well pumps and 
rted into delicate fabrics i aie . . i = ame together, jaws carried by the} the rods of drills in ‘ing ri 
the cotton shirt. tl abrics and into] process a considerable saving is effected members and adapted to grip the material] tached tt : - ad rate » <igpentia 
hirt, ¢ rre ivili $ P ere hetwe 5 4 : - ‘ 1 such apparatus, a slow upware 
ae he 4 1e great civilizer of|both in the heat required to drive off there between, and a presser for stretching the| movement and qui nage . u : : w upward 
’ 1 genius of Whitney and . - : material gripped between the jaws ‘ . quick return © e piston or 
Apkwright. and hundred itne and of|the ammonia from the solution and in| porrrr “ nie spills aati drill is desired, and this is attained withont 
an undreds f sre . : IL ( 1“) SPRING , . ar 7 vy Sues 
dre of others. the cooling water for the condenser. sarenceagy PRING HINGE 0.| jerk or jar of operating parts, the apparatus 
ATZENBERGER, Chicago, 11. In this hinge the} working smoothly and practically noiselessly 

















‘ 
ALAN ‘ , POT RSHIPS i d t to cor i diminish tt t iltest ody of water on the earth Che 
M lore ‘ N j rm i t huttl lisplacenu transmitted to tl Great Salt Lake in Utah is next, and the Dead 
u aviat rRAP.—L. ¢ \ " M r t vl wl nning mn uneven ground;| Sea in Palestine is the third. Recent figures 
t ‘ ( 
1 ' nt d to diminis! t imount of solids in the waters of 
i | - 
xtent ‘ ll : : , . HYDROMORILI M W TERY Sac is lakes and seas are as follows Irish 
t ‘ | Bra " n ne en- | Sea SG per cent English Channel 
, ; i] pontoon t tigl t Mediterranean Sea $ per cent: 
t , ‘ dapted to ' nD Dead Sea, 22.857 per cent; Great Salt Lake, 
; ' ; ype alien & ’ tl 7.068 per cent; Elton Lake, Russia, 27.143 
1M M T t t s y water. « ! nt 1 he gures for the Great Salt Lake 
I I I ind e1 t t 1 d nd Ar ject is to de tl | y higher than the average for that 
‘ ‘ ‘ — } att iks which wi fford t ‘ water in< th saltness varie with 
t t t of ix t of i i and ! unt of fresh water which enters the 
t x Is 1 dt tt vard p su “ rot ter \ d ng a season rr gur were ob 
, , P , > dist } ne tank nd s iined 1907, and are 1id to the record 
Railways and Their Accessories, s conn =o lal 
t } 1 wil sul ! fan 
- STREET CAR FENDER I J. K New ~ 
1 York, N. Y i ‘ Pini W. DI ' Norfolk, \ : (12423) Tr. J. M. asks: Please explain 
LrroM MAPPING MACHIINI M t de a ul t Invention u nl in i how ich water will pass through a 
: , \ ‘s n , d nt . t ght (-inch cast-iron water pipe in 24 
li de it i ae Me - 1 with a pressure 150) =pounds A. 
! , " ! 
. \ \ \ t pri ondit t nd t , ‘ eh. ; I iw low f water in pip is very 
7 i t t t sent degt ; : — icated ind n simp for la exists 
i i t : 
{ atta y ! u } xpress it One f tl st approxi 
die SNOW MELTEI ‘ tions is Kutler’s f ila, which involves 
” \ s I 
d ' t diameter, head, length pipe, and a coeffi 
N J I t n , 
- Ay ' lupted DESIGN POR GURE OR LIKI t I hnes When the coefficient of 
hin a : es ARTICLI ‘ r , A. Hop N \ Ly ighness is illy s ted, t sult cal 
t 1 durab - “ Y , a on y tl eneere neobelile: wal 
I st ton . ‘ ‘ ts x - et ni@7 r nt in rror As vou give 
pp t : : t t tures I " di t nd p sure wi 1 quite un 
\ lis a? tior ¥ x ! I ! t! 1 ilation not knowing 
i " ( t d ) a t f 
t net! pip vr its condition as to surface 
CAR TRUCK.—( W M — nts, straightnes t If the pipe were a 
, ae P \ N ( ny f patent wil t i t long, you could use 
" 8 i} si \ \M — 
tr ted and r d x i P Ss P lla 2ah, which in this case 
7 . f he nt i . 2 2.2 Ab y | 2 200 
d ¢ k nd 1 tl pay d 41) feet Se d rt theoretic 
g y } f t water ng t ind must 
k t ! ted t CS > ae wr RS h d dt for the contraction of the 
t- Is + i = t 
ick i d Paste i FR BSH ~— le t i I s tl piy pi bly 110 to 
— 120 t ld the limit ilized in prac 
t \ ndicates 
Pertaining to Vel mo 
SHOCK ARSUORERER ,M. J y, Park 110 jua t a 60 60 
W Va I I ntion t r 144 
du ' nd eff td ‘ aa ' - : 24 GO.000 1 ¢ 4 24 hours 
in | it I if i to act n — : , on ay : t ‘ uhort 10.6 , nue 
pit " responding ig I TAAL 
1x t lina g gear nder | ters as pat < I tic ooks, et i : - 
t ; ts | tica neg when | w rreatly f itat inswering = y ques (12424) M. W. D. asks: We have two 
tra t peed and un iO! , tions . m y ghia ha ‘ 125 1 r ea ‘ ving fro 
- * , ; ; 7 ed to expert The il name and addres = . S trom 
ltior tr ~ a he afves cian dni N nt 60 to SO nds 1 sur hea g purposes 
rikt \ 0 Merv t St Is Pa 1 be paid to ! 1 queries I hi fe 
: ‘ . the } n I , nt on resilient ‘ respondents are printed om tit t n 
nd w I mailed on request 
ome ate ¢ wing is | tires for tl wh s t irs an t 
\ ! 4 pair of gea 1a - A acus ‘ E. C. M. asks Will the mode 
dif t irried ng a ged diagona t t reumf n oO : 12255 ee als 
: : t} ‘ nd ¢t tr d r s ( t 3 
; ind silverwa ] t fT th I It s 
INTERMITTENT DRIVING MECHANISM dhe — a, wit ple w ining if nd n ! es 
¢ ; tl eas j r rites 
‘ an oe 109 4 st., | ¢ united | ous to the articles. A. Th trolytie method 
grac irves, tl ring the greatest } 
i! ‘ nt patent th ; . f cleaning si r removes a ir it — 
. - ing ngra iller ind iding ang t Lust Ti atonal’ tiihekes ch tin i < mployed t id 
tu of t r } t! lexion ft IDSs t 
' nt ntermittent driving so also doe S p h rul g t 
chin in general WHEEI Vv. O. Mi b, Stroud Pa.) if th iling is not pr ged beyond t 
i ta driving er rt nventior s a imy nt n wheels . \ of the tair i s pl that less 
rou I it 8 nd ur Hicles. | metal will be t than by se of a polis! 
Means pr de holding tl tire when it eturt ll tl hot water drops the ra 
; (12420) A Subscriber since 1860 writes 
| molded within the ti \ When the t 7 ‘ itors. Feeding cold water into a hot boiler 
s ‘ in tl arri " held | To get a tigl r off a round tir ild on e done in such a way as to pre 
i tl to as against stra , is dir l t king, tooth powd toba and tl . t th ld wate co mediate 
bh exerted ordin tomobi I touch th ver, but tap t itact with the hot boiler sheets, with the 
t s s l over it? = 
wheels in t »peratior whit r x itsell t v Ww ; nsequent sudden and unequal contraction of 
struction affords nsiderable elasticity ir mmer or U quivaient, going ! ates tl sheets, straining rivets and joints, often 
4 l ad rd t i 
the u the t with t ini veaket By = , A tin , leaks and n cracks, and tending to 
" ) ty f l y le 
ng effect upon the t will | gl . 5 ‘ sit s« and mud and cause overheating 
rather curious to wat ising as it 
th tal so covered 
VEHICLE SPRIN¢ CarLos ESscatante,| and tap 
ind J PrP. S A 12 West 23rd St New . . (12425) J. W. B. asks: I would be 
| (12421) C. R. S. writes I would like 
| York, N. ¥ mr t nven i s ‘ , Dp sed ij 1 would tell me something with 
; . t I Ww 2 x nt has ve ried 
| trated | wit! , = . mati oy nee to the substance known, I think, by 
} a . } , ing t ds of U-shaped transparent 
| ng rection Ww x ‘ e tl ‘ niun This substance is one 
A . - t e to i ter i such a Vv 1 - 
\ hi to provide the x t s | 1 : i i “ wd “i , | that s a onductor of lectricity in direct 
\ - ti P - ' . hicles od we ! Ww hrough th transparen per f we 5 . 
\ : itio to the amount of light that is trained 
\ " 1 » that ¢ j will 1 be ick into t irtery and tak u : 
\ - .* din * upon it. What I want to know especially is, 
f ks and d t friction irse tl igh tl inimal body, tl tube ; 
} ; tir in 4 ? et) bed hi a st, where can I obtain some of this sub 
+} } . avemet! ime pa ) ’ he pu : 
w) the vehi th t pa it ta Second, how is the light applied te 
rn nt wn ' ad to bi of the experir t g to determine wh : 
. , z ffect s ht would ha on disease rms ng about the different gradations or effi 
a 1 I t! pi , \ db , Pee ay le Bien ae vt nev of the current that is, is the light that 
g z i " | : wl ; he 
| It would seem that this might t is applied diffused or trained directly hird 
] = , ani » by we med medica t how sensitive is the substance with reference 
‘ erie Sas Se hn amd much might be learned of 4 fect | to its conductivity under the action of light? 
rERMITTENT DRIVING MECHANISM ' inlight on the germs of consumpt ind | A. You will find in SuprptemMents 1530, 1611, 
| other diseases: and even if the germs were not | 1719, and in the Scientiric American, Vol 
d ! ! ! unted clo is | floating in } od. the light t affect | 100, No. 11, the information you require about 
j driving 1 hav il } } d in ha wa as to wy the | Selenium We send these copies at ten cents 
a l reto to ving into en | yverms in th inimal tissues This thought ich It is not in its ordinary condition a 
ment ! n ind oa ed to me after reading the articl fhe | conductor of electricity ut almost an insu 
man log in operativ posi ‘ Physiology of Light” in the Screnrivic AMERI itor When a strong light is concentrated 
t t d from and engaged | a AN SUPPLEMENT of December 24th, 1910 \ | upon an especially prepared selenium cell, its 
| ’ 
nh ¢ ‘ ! ined periods b in | 4 W are not aware that the experiment which | resistance s reduced to a small part of 
; ! 
dependent | ! you suggest has ever been tried Chere ar what it was in the dark, and it transmits an 
FEEDING ATTACHMENT FOR SLUG OR 2 everal obvious objections which suggest them- | appreciable current It is used for scientific 
ryre CASTING MACHINES . = Raveu H selves to the applicability for medical purposes | purposes now but may be applied to prac- 
Slot i j r ntion provides mean 4 iny such method We could at best xpect | tical uses at some future time It i made 
deil y typ tal to the melting f t reach only a very small proportion the sensitive by long heating to a point just below 
{ t ! incident with the with 4 germs causing the disease, the bulk of them |its melting point rhe Light used is generally 
mantities of melted metal ing in most cases naturally more r less |an acetylene or strong electric light, so placed 
the 1id pigs provides VEHICLE SPRING er! ly ated at the seat of the troubl is to cast a strong beam upon the s¢« lenium 
i nt , ! aried t The action of sunlight on germs is probably | cell It has been used for wireless transmis- 
t isting machine; provide kers in th rear fork. | quite direct, and it does not seem like that | sion in various ways 
th i i now ¢ ye | tl ere ¢ osure of the lo« to sunilig 0490¢ , " re P ™ 
nyt ding ha | low en may | anes. Epon the Moet imlight | (12426) W. L. asks: Will you kindly 
de , cove e| Ww d indirect! have such influ 0 , ‘ 
Ly 1 \ tl melting “ ad t larg ver th \ d : y hav 1 br tell me at what voint between the poles the 
P . ‘ \ t l é germs tuate In some other art of the body . 
ind } netal ' Ive i ha ind I n neatly - n sl ' d i ve p “ ‘ -|needle of a compass turns from north to 
{ ‘ ht der nner evertheless, in this, as in a questions of ; > 
on poe 4 out splasi 99 3 s.r - = aes wee tl | : lutel ; l “ ‘ south ? Is there a point between th north 
“eS cali } her ith fle pi , science, e only absolutely conclusive test is : . 
. ve | : : — ‘ piping ec + . ind south magnetic pole where the attraction 
i] ual experimen 
LOOM Sry ] Ww iH W wW WHEEI WITH MULTIPLI AND BAL : is about equal in either direction, thus keeping 
. 9499 ” © enales r . 
Bed 1 M rti arly ti inven \NCED RIMS H. La ' 4 Rue Matha, St (12422) J. T. S. asks Will you please the needle oscillating ? A At all points of 
t he thread Jean d Angély Charente-Inférieur France tell me by way of Notes and Queries page |the earth the magnetic needle is attracted 
+} it This invention relates to a wheel with multiple | what is the per cent of salt in the Dead Sea?! and repelled by both poles of the earth In 
t! M at ind balanced ri ands the irrangement of | Also, what is the per cent of salt in the Great| your place the north magnetic pole of the 
+o ¢ ‘ hte « the rit has for its purpose lo facilitate the | Salt Lake, Utah? We want to find out which/ earth attracts the north end of the needle and 
t 1 f tacles, each ri being capable of |is the saltest body of water in the world A./ repels the south end with as much force as it 
* ‘ | . _ ™ 
' is t ad off’ being separately displaced to pass these ob-'So far as is known, a lake in Russia is the' attracts the north end, So too in your place, 
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the south magnetic pole of the earth attracts NEW BOOKS, ETC. } ti power transmission, and similar subjects|to be well qualified to fulfil the claime ex 
the south end and repels the north end of the i discussed in detail, with the addition of | pressed in the preface by the author, when he 
magnetic needle in the same manner. Thus Steam TurBINES. Their Design and Con-|a chapter on elasticity and stress of materials. | says 

there is an exact equality of forces upon both struction. By Rankin Kennedy. New! Much space is devoted to problems, in the “It is the hope of the writer, however, that 
ends of the magnetic needle. This is true of York: The Macmillan Company, 1910.| conviction that carefully selected problems are | its very brevity will commend this little book 
every place on the earth. There is no place 8vo.; 104 pp. $1.25 net. the highest degree illustrative and enlight-|to many persons who, lacking the time for cor 
between the magnetic poles where the needle The somewhat detailed table of contents may | “ng sulting a large number of public reports and 
turns around and points the other way, Nor} serve to indicate the scope of the book. Chap-| 4 SysremaTic EXPLORATION OF THE Nor- ~<m ae Se See ey 
any place where it does not have a directive ter I. Theoretical, Mechanical, and Physical MAL KNEE-JERK. By Raymond Dodge, the problem presen 

force Everywhere the needle points between | First Principles of Steam Turbines—-Proper Ph.D. (Reprint from Zeitschrift fiir| Metropo PRACTICO PARA APRENDER A 
the two magnetic poles excepting we < pole} ties of Steam—Elementary Mathematics of Allgemeine Physiologie). Jena: Gus Escripin POR El Tacto Y SIN 
itself, where m ae: SOS Oe eee wae Fluid Jets and Turbine Blades—Formule for tav Fischer, 1910. NECESIDAD DE INSTRUCTOR or J. 
ever. This of course does _— take account of | ‘Thrust Pressures and Velocities of Fluids A sharp tap given to the tendon of the mus Martinez, E.M. New York: The Un- 
the declination or of the dip of the needle. Steam Velocities—Thermal Units and Ther in which the lodged derwood Typewriter Company, 1910 


(12427) R. K. A circular reser- 
yoir is 100 feet in diameter, 12 feet deep, built 
of staves, encircled by a single hoop at one- 
third or thereabout of their height, the point 
where the pressure and 
equal. The tank is filled with water, and the 
whole bursting strain is sustained by the one 
What will be the tensile strain on this 
loop? Also, will be the strain if the 
tank is 50 feet instead of 100 feet in diameter? 
4. Imagine half the diameter of the tank to 
be filled with a solid block of wood or any- 
thing else The against this block 
will be the pressure of the block 

6 0.434 


says: 


above below 


loop. 
what 


pre ssure 
average 
or 2.6 pounds per square inch 
9 


multiplied by the area of the face of the 


block, 100 * G square feet or 86,400 square 
inches 
86,400 2.6 224,640 pounds. 

Half of this pressure will fall upon each 
side of the tank, or the rod securing the staves, 
which must therefore be strong enough to 
withstand 112,520 pounds strain If the tank 
is half as large the strain will evidently be 


half as great 
(12428) W. B. G. 


carry on an 


Why is it not 
powerful 


asks: 
airship a 
into drums 
expanded by the heat of the 
sun? During the night it could be allowed to 
flow from the drums back into the thus 
ballast. 


possible to 
compressor, and compress the gas 


as fast as it is 


balloon, 
waste of either gas or 
calculate the 
drums, and consider how 
subtract from the 
capacity for 
belongings. A foot of air 
100 pound, so that 100 


avoiding the 
A. We suggest you 


compressor and g 


weight of 





their would 
limited 


gers and their 


much pressure 


already carrying passen 
cubic 
weighs about 8 cubi 
feet of air, 


135 pounds gage 


if compressed to 10 atmospheres or 
would 
and a cylinder 

would be no 


pressure, occupy 10 
and weigh 8 pounds, 
that pre 
to carry on the airship. Bal- 
loon gas weighs somewhat less than air, but not 
make its transportation in com 
possible, to say nothing of the 


cubic feet 
to contain it at 
negligible 


ssure 


weight 


enough to 
pressed form 
compressor. 


(12429) W. C. G. says: 


vessel of water, 


I have often 
where 
center 

revolve 


noticed when draining a 
bottom and near the 
starts to 

which it is 


the drain is in the 
of the vessel the 
around the 
ing, the dir 
or to the 
if the 
to magnetic 
must be a huge 
quently had the 
dents that in a 


water 
through 
rotation 


opening 
ction of 
right invariably It is more 
at the bottom Is this due 
lines of force? If so, our earth 
dynamo A. We have fre- 
statement made by correspon- 
rotary motion is 
always produced in the water as it runs out at 
the hole in the middle of the bottom, and that 
clockwise We are not 
since we 


pass- 





vessel slopes 


wash basin a 


this motion is always 
able to subscribe to the 
have noticed cases when no rotation occurred, 
rotation of the water was 
Many think that the usual 
is due to the rotation of the 
earth upon its axis, as is the case in the mo- 
tion of when. the 
and is 
centrifugal 
about this 
may be a 
magnetic ma- 
magnetic 


“always,” 


and also when the 
contra-clock wise 

clockwise motion 
rotation in an anti-cyclone, 
heavier air down from 
from the center, as in 
There is nothing magnetic 
phenomenon, although the earth 
great dynamo Water is not a 
terial, and has no susceptibility to 


comes above 


forced out 
motion 


forces. 
(12430) J. W. S. asks: Will you 
kindly quote to me the prices of several books 


on the subject of motors and dynamos? I want 
books that I can place in the hands of students 
of high school age, ard that shall contain full 
directions for the design and size of magnets, 
armatures, ete and for the amount and kind 
of wires. The motors and dynamos are to be 


of various sizes, from the toy size No. 1 horse- 


power, though I desire chiefly those ranging | 
about 1/6, 1/4, 1/3 horse power A. We have 
published in the S« IENTIFIC AMERICAN and 


SUPPLEMEN1 
Several sizes, 
chines 


plans for dynamos and motors of 

Many built ma- 
from these used them 
for running machines, ete., none of 
them being toys We refer you to SUPPLEMENT 
Nos. 161. 162, 600, 641, 759, 761, 844, 1195, 
1202, 1210, 1235, 1558, 1688, all of which we 
send for ten cents each. 

(12431) H. A. B. asks: If a simple 
‘opper loop is whirled in an electric field at 
right angles to the lines of force, where is the 
Peint in the loop of highest potential, and 


amateurs have 
plans and have 


sewing 


Why? A. The point in the rotation of a loop 
of wire in a ignetic field of highest poten- 
tial is when th: loop is parallel to the lines of 
force, and no lines of force are passing | 
through the loo] For the demonstration of 


this see Carhart's 
Pages SOT to 400 


“University Physics,” vol, 2, 


will be | 


| Multiple 
| son—-Reduction of 


| bines. 
| : 
) nensions. 


almost all this literature 


;} than to the 
being clockwise, | 
marked 


| cally 


eal or 
learrying its lessons into the domain of 
To this end, work, frie- | on which volumes might be written, and seems 


Steam Velocities and 
Chapter Il. Ele 
Hero's 
Vortex 
Chap 
Early 
and Wil 
Speeds by 


Formule 
Blade Velocities 
mentary Turbines. Reaction Wheels or 
Turbines—-Compounding 
Wheel—De Laval Nozzles and 
ter III Turbine Wheels in 
Wheel Turbines of Pilbrow 
Turbine Wheel 


mo- Dynamic 
Turbine 


Turbines, 
Turbines. 
Series. 


| Series—Steam Packing Glands—-Expansion by 
Stages— Determination of Dimensions—In 
fluence of Blade Angles and Lengths 
Vacuums and High Vacua—Leblane Ejector 
Vacuum Pump—Parsons Vacuum Intensifier 
Marine Turbine Arrangements—Exhaust Tur 


Chapter 1V. Calculating Principal Di 
Thermal Velocity Curyve—Calculat 
ing Fall in Thermal Energy—Principal Di 
mensions of Impulse Turbines—-Howden's Im 


pulse Turbine—Results of Tests—-Approximate 
Dimensions—Guide Blades and Wheel Blades 
Speed Gearing—Electrical and Mechanical 
Measuring Torque and Calculating Horse- 
power from Torque Measurement—Messrs 
|} Denny Brothers and Dr. Fottinger’s Torque 
Power Indicators. Chapter V The Con- 
struction of Turbine Wheels Turbine Blades 
Guide Blades—Impulse Wheels and Reac- 
tion Wheels—Brush Parsons Turbine—Mixed 


book 
both as 
and the 
prove 


favorable 
treatment of 
technique, 


Turbines. The makes a 
impression 
the subject 
should 
tion of the 
of turbine 


very 
regards the 
publishers’ 
valuable as a concise 

fundamental facts and 
design. 


presenta 
principles 


THE DESIGN AND 
TERNAL-COMBUSTION ENGINES. 
book for Designers 
Gas and Oil Engines. 


CONSTRUCTION OF IN- 
A Hand- 
and Builders of 

By Hugo Giild- 


ner. Translated, with additions on 
American engines, by H. Diederichs. 
New York: D. Van Nostrand Com- 
pany, 1910. 4to.; 690 pp.; with 728 
illustrations and 36 folding plates. 
Price, $10 net. 


To Germany 
the highly 
us so well and in 


must be 
efficient gas-engine 


given due credit for 
that is 
varying 


serving 
such capacities in 
the industries and recreations of to-day. There 
is no little literature on the subject, but the 
author's point is well taken when he says that 
is devoted to the gen 
construction of existing en 
details of the 
they are of little real help to the 
cal designer. This work is not a 
written treatise for the layman, but a 
oughly reliable handbook for the 
builder Its first part reviews and 
the older types of engine; its second part criti 


eral gines 
problems involved ; 
hence practi 
popularly 
thor 


designer and 


various events of the gas 
third and exten 
working 


examines the 


engine cycles; and its most 


sive part is presented as an every-day 
guide, aimed to save much unnecessary and 
costly experimentation. The 


to detail, 


drawings are true 
and give as 
Another 


show approved designs, 


many dimension figures as possible 
section of the work takes up fuels and com 
bustion. Grezt stress is laid upon the fact 





that air is power, as far as the gas-engine is 
concerned, 
ther 


is appended, 


concise treatise on 


economy of fuel A 
modynamics and thermochemistry 


together with miscellaneous information which 
will prove of occasional use and value 
HANbDBUCH FUR HEER UND FLoTTE. Enzy- 


klopidie der Kriegswissenschaften 
und verwandter Gebiete 
ben von Georg von Alten, General- 
leutnant z. D. Unter Mitwirkung von 
mehr als 200 der 
Fachautoritaten. Leipzig: 
Verlagshaus Bong & Co. 


This installment of the “Handbuch fiir 
Flotte’” is devoted to a 


subject 


very comprehen 
of the history 
Lieut.-Col 


und 
sive discussion of the 
of fortifications. The author is 
teginning with a discussion of 
Egyptians and the military 
Asia M.nor, Lieut.-Col 
Frobenius takes us to Greece, Rome, and 
how the great captains of the middle 
ages applied engineering for military 
The developments of the 
close the article The article is 
chronicle, but admirably 
ideas of fortification 


Frobenius. 
the ideas of the 
engineers of ancient 


shows 
uses 
Russian-Japanese 
war fittingly 
not merely a 
the evolution of 


shows 


modern 


PRACTICAL MECHANICS. By 
J. M. Jameson. New York: Long-! 
mans, Green & Co., 1911. 12mo.; 323 
pp.; illustrated. $1.60 net. 


ELE rs NTARY 


Designed as a t>xt book for elementary tech | cations 


mere theorett- 
rather 


nical schools, it seeks to avoid 


mathematical demonstration, 
prac- 


tical, everyday life. 


which is 
nostic test for a 
ditions of the 


expressed as to its true 
to whether 
the central 


tained 
muscle 


view an 
The publication 
author's 


conclusions 


INDUSTRIAL 


and | This 
information in condensed form, 
only by the 
ployee, but by all who take a healthy 
the welfare of 
community Its scope 
subject 
chapter 
Statistics of 


Social Cost of 


dents 4 
tates. 5 


Conclusion and 


the most 
From the bulletins of the 
Commission the 


accidents on 
“During the 





895 employees were 
injured on the 
rather 
| employee 
violent death within a year If he 
consider the 


ehance in 


at least 
criticises | 
railway 

fifty-nine 
injury The 


killed and 


injury. 
place is one of 


and a realization of this fact means | 
and abroad is painfully 


yearly 
ployed ; 


each 29 In 
Herausgege- | per cent of all 
ployees, are 
bedeutendsten | One would be 


Deutsches | mentioned 





accidents which are 
the exercise of care are the 
which do not contribute so heavily to the list 
fatalities. 

The appalling significance to the community 


Heer | 


things 


14,444 children. 
From the 
author 


workingmen are 
| Ne ither 


necessary 


burden should be 


knee-cap is 
“knee-jerk,” a 
extensively 
variety of 
hervous system. 


produces 
well-known 
made use of as a diag 
pathological con 


This phenome 


is of considerable interest, partly owing 

its clinical value, but also on purely scien 
grounds Its exact nature has been a} 
matter of some dispute. Some doubt has been 


reflex character, i. ¢ 


nervous system, 
the motor 

that the 
itself. 


Some main 
within 


“so-called patellar 


impulse have 
entire action 
Thus the 
or knee-jerk forms from several 
interesting subject for 
under review 
reports of a accurate 
exper.ments carried out to eluci 
some of the 


arises 


points 
study 

represents 
series of 
elegant 
problems of the case of 
reached we may here 
that the bulk of the evi 
point to a true reflex 


one, namely, 


seems to action 


the cause of the knee-jerk. 


SATION. By G. L, 
York: Houghton 
1911. Small 
Schaffner and 
little book, 


Campbell. New 
Mifflin Company, 
8vo.; 105 pp. Hart, 
Marx Prize Essay. 

presenting a good deal of 
should be 
employer and em 


read 
industrial 
interest 
men and of the 
arrangement o 
gathered from the 
which are as_ follows 
Industrial Accidents. 2. The 
Industrial Accidents 3. Volun 
Compensating Industrial Acci 
Liability in the 
Liability 
Suggested Reform. 
interest 


fellow 
and the 
matter may be 
headings, 


their 


Agencies 
Employers’ United 
Employers’ Insurance 6 
may be of 
striking 


to quote here a few 
statistical given 
Commerce 
relating to 
gathered 
190, 


data 
Interstate 
following figures 
railways are 
years ending 
killed and 
railways of the 


American 
seven with 





064 were 





country \ 
that the 
chance in 414 of 


of the ratios indicates averagt 


may count on one 
prefers te 
prospect of there is on 
twenty-nine 
four 
If he looks 
employment, he 
of death by accident, 
outlook for a 


injury, 
that an accident entail 
befal 


days’ disability will 


forward to seven years of 


faces one chance in 
and one in four 


trainman is still 


Of his fellow workers, 14,888 wer 

218,082 were injured during the 

seven-year period. In a given year he has on 
chance in 127 of death, and one in nine of 
Seven years in the train service offer 


one chance in eighteen of death, and, if 


average danger, present a 


practical certainty of injury.” 


comparison of the conditions in this coun 


instructive 


“In the United Kingdom one man is 
on the railways for each 1,427 em 
in the United States it is one for each 


In Great Britain one 
150 employed; in the 


man is injured for 
United 
England, on the 


States, one 
other hand 
accidents to 
fatal, as 
in America.” 


railway em 
compared with 6.7 per 
ascribe the last 
that the 
avoidable by 


inclined to 
observation to the fact 
most readily 


“minor” accidents, 


industrial accidents is brought out in lurid 
colors by a table which shows among other 
that during the ten years ending 1908 

were killed in Illinois and Pennsylvania 


miners, leaving 6,183 widows and 


closing chapter, in which the 


presents his views as to the remedies 


should be provided for the present condi 
we may quote one brief passage 
“In spite of all possible precaution, many 


sure to be killed and injured 


employers nor employees are at fault 
such cases, but since such accidents seem 
in the creation of economic goods, 


through the em 
consumer of the 


placed, 


upon the ultimate 


finished product.’ 
The book tis 
| euide giving the 


intended as a brief outline, a 


main landmarks of a subject 


phenomenon | 


j}tion of the 


jing the 


the stimulus applied is carried | 
thence to send | 


mention | 


ACCIDENTS AND THETR COMPEN- | 


}of modern perfection in illustration. Th 


killed | 


Price, $1. 


self-instruction in 


8vo.; 40 pp 
A method for 
typewriter 


the opera 


by touch Practical 
letters tatements 


exercises in the form of 


with the purpose of Initiat 


most dificult 


and bills are given, 
into the 


actual business transaction 


learner require 


ments of 


NortH AMERICA An 
Encyclopedia of the 
Weapons, Utensils, etc., 
of the Prehistoric Tribes of North 
America. With More Than Three 
Hundred Full-Page Plates and Four 
Hundred Figures Illustrating Over 
Four Thousand Different Objects. By 
Warren K. Moorehead, A.M. Bos 
ton: Houghton Mifflin Company, 
1910. Two volumes. S8vo.; 900 pp 
Price, $5 net. 
The author distinct need 
for a work of this nature The “Handbook of 
published by the Smith 


Tue Srone AGE IN 
Archeological 
Implements, 


there is 


believes 
American Indians,” 
sonian Institution in 1907, deals so largely with 


Indian life of the past two centuries, that its 


consideration of prehistoric life and customs as 


revealed by the implements and objects that 


have come down to us is of necess.ty restricted 
Prof. Moorehead’s twenty-five years of activity 
in archwlogical and the distinguished 
occupies, lend authority to 
deductions He de 


ornaments and utensils, 


research, 
position which he 
his published facts and 
scribes the implements 
locality in which they are 
ty per Volume I 
is devoted to objects of chipped and 
Volume Il takes up objects of 
textile fabrics, 


net according to the 


found, but by the lasses OF 


ground 
ston ahell 


bone and copper ; wood and pot 


tery rhe processes by means of which these 

articles were made are painstakingly described 
ith a wealth of diagram and flustration \ 
ong light 1 thrown upon tl neennu 
iftsman | t int ti . 10d 


we leave the Increased rf 
spect for the 
their 
of them 
hardly be 


perusal with an 
skill and 
achievements The 
wealthy 

rhey are fine 


artistry revealed hy 


colored pilates many 


collectors, can 


donated by 


over-praised examples 


whol 
text and beautiful in 


work is scholarly in 


make-up and finish 


GRAVESENI The Water-Gate of London. 
With Its Surroundings. By Alex. J 
Philip. New York: Frederick Warne 
& Co., 1909 12mo.; 120 pp.; with 
maps and illustrations Price 25 
cents net 

DOVER. With Its Surroundings By 
Henry Harbour New York Fred 
erick Warne & Co., 1908 12me.: 80 
pp.; with maps and _ illustrations. 


Price, 25 cents net 
Bury Sr. Epmunps. With Its Surround 
ings By W. A. Dutt New York 
Frederick Warne & Co., 1908. 12mo.; 
76 pp.; with maps and illustre 


Price, 25 cents net 





ions 


AND THE Norrn 
COoRNWALI By Bea F 
Cresswell New York Frederick 
Warne & Co 12mo.; 96 pp with 
map and illustrations Price 25 
cents net 
rhe i! ill of the 
rie f handbooks 
visitors Most of the 


TINTAGEL, BOSCASTLE, 


COAST OF 





well-known “Homeland 


Invaluable to tourists and 
guides contain an 
ordnan map on the scale of one inch to thie 
mile All are replete 


information, and are 


with historical lore and 


present-day rich in rently 


plates and illustrations It 
that this 


well-known in 


good seems very 


extraordinary series of handbook 
should be 
the books 


books in 


England 
plan of 
other 


which is so 
so little known hers The 


is excellent There are many 


the series 


ELECTRICITY EXPERIMENTALLY AND Prac 
TICALLY APPLIED By Sydney Whit 
more Ashe, B.S., E.E. New Yor! D 


1910. 12mo 


Price, $2 


Van Nostrand Company, 
375 pp.; 422 illustrations. 
net 
As the work is intended for the lx 
less than for the 
general 


ginner no 
practical man, there is first a 
laws, fl 
Batterie 
motors and illuminants are thoroughly 


statement of principles and 


lustrated by simple experiments 
meters, 
explained, and there is a chapter on prejection 
apparatus teacher 


Tue 


written especially for the 


TRISECTION OF ANY RECTILINEAI 
ANGLE. By George Goodwin, Ottawa, 
Canada: Copeland-Chatterson-Crain 
Press, 1910. 21 pp 
The solution is based upon the theorem that 
the ox 


if the side of any triangle tn 


angle is equal to the two interior and 


produced 
terior 


opposite angles 
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DesiIGcns 
CopyricHTs &c. 


ommunicate wit! 
York, or 


n regard 


INVENTORS are invited t 
Mucn & (o,.. 361 Broadway, New 
G25 3 Washington, D. ¢ 

cu protection fe 


arks at 


“treet, ot 
in- 


“ % ad patent w their 
vyentiens., Trade-M i Cepyrig 


































tere Design Patents and Foreign 
Patenia secured 
4 Free Opinion as to the probable venta 
t fa ' “ rea uive any 
f “ u with a de r sketch and 
‘ efa ' \ 
econ r at (ur 
Hand-Book Patents ‘ t 
o e Oldest r f sect g pa ts 
was esta the ve sixty-five years ag 
MUNN & CO., 361 Broadway, New York 
Branch Office, 625 F St., Washington, D.C 
A T E N T'S SECURED OR FEE 
RETURNED 
te afentability. Liiustrated Guide 
B k. a 1 What ‘een with List of Inven- 
t « Wanted a + zee offered inventions 
sent e Vic TOR. 1} ANS &CO Weahtmanen, Sh 
cents a line No less | 
t es accepted, Count 
Pt All ust be accom- 
pa i re trance. Further information sent on 
' st 
BUSINESS OPPORTUNITIES 
lanafactur business Incorporate ~) product. heat 
cial tec by pat i ear close 
at i ns for se uv, #100) required. 
j A ‘ M ni ipl I a. N. ¥ 
AKT MONEY MARES mail order business at 
: wiuected in y spare hours. New plans. Big 
rotita. By thing f Free booklet telis how. 
Write quick \. F » 4, Muskegon, Mich 
WAVE Yor A GOOD FASENERY SPECTALTY? 
nial wciure an ! , y a * ae us full 
at ru LAPPIN MP 
KEW NEE, ILLINOIS, t S. A. 
FOR SALE 
PATENT n Door Check or Stop, or Bolt, will be 
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Gibson pr ler, 1 Paragon propeller an Rex na-Gibson 
pr j ae oplete plant cost over ist will 
me #1 Xu). Immediate delivery 





. Gouverneur, North Carolina. 





M. F. i W imington, 
WANTED. 

WANTED. A P artner with sufficient money. Patent 
No. @ i wt yy an engineer can open and Close his 
own sw n the moving train, by electricity. 

W. F. Bath, Bisbee, Arizona. 

WANTI 1000 SPRING MOTORS, about 15 Ibs. 
capa Por turther information address: 

Merchants Supply Co., 
Kansas City, Mo. 

ww I, REPRESENTATIVE WANTED.—Splendid 

income aseured right man to act as our representative 


roughly by mail. Former 
e require is honesty, abil 
» learn a lucrative basi- 

rhis is an exceptional 
section to get Into a hige 
and become indepen 
» for full particulars Ad- 
The National Co-Operative 
78 Marden Building, Washing- 





ue for 
dress © 


Kea 


Em ate Company, L 
ton, i 


DA. Me 


MISCELLANEOUS, 


AND MUSICAL COMPOSITIONS.— 
FUOCeSssTU ming fame and cash to their 
Send us y manuscript, or write for free 
articulars. Publication guaranteed if accepted, H. 
Prrkes Dugdale Cu. Desk 3, Washington, D. C. 


LISTS OF MANUFACTURERS. 


COMPLETE 
ple short 


SONG PORMS 
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we 


rs rut 


LISTS of manufacturers in ai! lines sup- 


“9 jerate rates Small anid 

mplied t rder at Various prices Ks 

’ obtained im advan Address 
in at Department, Box 773, New \ ork 








INQUIRY COLUMN 





READ THIS COLUMN CAREFULLY,— Yona will find 
ineairies for certain ciasses of articles numbered in 
1s i rder If ya mManafacture these goods 
writ us 4 co and we Willi send you the name and 
party desiriz tbe inf rmation here 
for this services In every case it is 
te give the number of the inquiry. 
scturers GO het respond promptly the 

maqulry may repeated 


MUNN & CO., Ine, 





wer-driven saw 
diameter 


y No. M227.— Wanted, & px 


wn pine trees twenty inches in 


inauiry No S.— Wanted, to buy tabric tufting 
mine ° 
lnestes Ne. 2:29. -Wanted, addresses of manu- 


an alloy called Duratuminum 
Ne. 2231.—Wanred, addresses of owners 
sile baving a four-foot fall and upwards 


facturers of 
ineniry 
f water f 
















imecuiry Neo. 22:2. — Wanted, addresses of manu- 
rers of er ves that ean be run with crude oil 
uiry Ne. #233, Wanted, a roller or other de- 
w akir ain T's at veef in rapid, economical manner 
. Wanted a small specialty of 
sell from $8 to $10. Proper arti- 


ity. 4? , 
1 





—Wanted, names and addresses 


‘Ne. #235 
machinery and appliances for 


Se of 
~ lulok 

iry Ne, > 236. 
firma makir 


‘Inquiry 
m anuf 


Wanted, the name and address 
>» New England Filling Machine 








ry Ne, = Wanted, information relative 
» Parmelee Eeicreatie Aerated Water Stiil and 
terilizer 
“In nquiry Neo. 923%, Wanted addressees of those 
“ “UG deposits of ro netone, lump pumice in- 
a tal earth or rubbing YY ne 
No. 239... Wanted. addresses of parties 





Inquiry 
ue ” abip ores containing any of the following 
elements Vanadium, molybdenum, uranium, tungstes, 


titanium. 











! 
| Monsters of Bygone Ages in a life-size figure of the Plesiosaurus 
(Contiunel team gene 000) | Victor. This beast possessed a long neck, 
s wre . like a serpent, the head of a lizard, the 
Lisi that ever lived. They varied teeth of & crocodile. the tie of a chame 
[oe os Se and appearance to a re mark-!ieon and the paddles of a whale. It is, 
able extent Some of them had smooth however, smaller than the whale of to- 
jskin, while others _— § defensive | gay, being some twenty-two feet in 
armor and bony plates. Some were ve&-|jongth It probably could swim under 
etable feeders and others carnivorous. | water as well as on the surface and when 
_The second creature to be erected at in the latter position could snap up 
| Stellingen was a representation of the| «mall lizards and birds from the land, as 
diplodocus. It measures some 66 feet | it lived entirely on flesh, being carni- 
in length and is virtually a duplicate of vorous. 
the skeleton in the American Museum of Altogether, the collection includes 
Na al History with the flesh on. It some thirty of these prehistoric beasts. 
be called that this particular There are extinct crocodiles and fishes 
cravat evn =— pen — — the and curious fin-backed lizards. These 
ae sone Cabin Quarry, = ntral last have comparatively speaking small 
Ww FONG > versa ogee yard of — bodies and a curious erection down the 
hi toric animals and the richest deposit) center of their back like a frill. They 
: eee Phe oncsts 53 Like many | are shown standing on the banks while 
other great “finds” it was discovered by . : : : . 
| accident In the days when this animal . = depicted decbonggraete: i the | 
land its fellows were alive, the country water. Near where these animals have 
| which now comprises Wyoming Mon- aeen erected 2% the — i - house of 
| : " ~ , the park. The outside wall of this struc- 
jtana, Colorado, New Mexico and the Da- ture is composed of artificial boulders | 
joven er gor Alp ie pyres ry built up in the form of steps Upon | 
Prareoeyl sca inten ae dams ae: See these have been placed huge flying crea- 
cia aiken ondiben adie: wanieians, ait ania tures of uncouth form, and specimens 
form the “bad lands” of our day of extinct birds. 
The diplodocus had a long, thick tail 
llike a lizard, a long, flexible neck, like Public Roads 
| the ostrich, a ‘thick, short, slab-sided| ~NSTRUCTION in the methods of road 
body, and straight massive, post-like building has continued through the 
jlimbs, suggesting the elephant. When| medium of object-lesson roads, built at 
| alive such a cre ature would turn the | jocal expense, under the supervision of 
scale at 25 to 30 tons. The animal was an engineer of the Office of Publi 
amphibious, living chiefly in shallow] Roads More than one million square 
water, feeding upon the abundant vegeta-| yards of road, equivalent to about 14 
jtion. Although the biggest creature that] miles of road 15 feet wide, were com- 
ve r walked on four legs it was singular- pleted during the year. Viewed as a con- 
ly ill-fitted for holding its own in the| struction record alone this would consti- 
struggle hoo existence, and was no doubt/tute an excellent showing, but when it is | 
killed off by the smaller but more power-| considered that this mileage was made} 
fully-built carnivorous dinosaurs of that] up of 55 object-lesson roads, each consti-| 
age. It possessed a very small brain, and|tyting a miniature school of road build- 
even in those early days brain and not|ing comprising ten distinct types of con- 
bulk counted much in the struggle for! struction, it must be evident that this 
existence feature of the department’s work is a 
Another strange dinosaur, of which] powerful factor in the promotion of the 
Hagenbeck had made a striking life-like movement for the betterment of the pub- 
representation, was the stegosaurus, S80] }ie roads. 
called on account of the broad plates An inspection last year of twenty-two 
forming a double ridge extending along] opject-lesson roads, aggregating about 
its back This was one of the mightiest twenty-two miles, showed that their ef- 
of all dinosaurs. Its length was about] fect upon the different localities had re- 
25 feet. Some of the bony plates on its|sulted in the building of 730 miles of ad- 
back were as much as a yard in width.| qitional roads according to the 
Its tail was armed with eight spikes| methods, and had brought about the ex- 
or spines. More than twenty specimens! penditure, through bond issues, of $1,50,-| MUNN & CO., Inc., 
of this interesting monster have been| 999. 
discovered in the Rocky Mountains by Advisory work relating to road prob-| 
Professor Marsh. The teeth showed that|/jems necessitated about 250 assignments 
it was a vegetable feeder The spinal] for the department’s consulting engineers 
cord near the hind legs was greatly en-|and experts. This was an increase of 
larged, a fact which is not easily ex-| spout 70 per cent over the amount of like 
plained unless we may suppose that the] work performed during the preceding 
movements of the tail were directed from | fiscal] year. 
this center. 
The last, and in some ways the strang- Irrigation Investigations 
est of all the dinosaurs, was the tricera- : ; 
tops, whose remains have been found in| HE Office of Experiment Station has 
the cretaceous strata of the Rocky Moun- endeavored to enlarge its plans to 
tains. At Stellingen two full-size repre-|™meet the demands for information. In 
sentations of this wonderful creature|the past, water for irrigation purposes | 
have been erected, one partially sub-|W@S plentiful, and in the old-school 
merged in the lake and the other stand-|™ethod of use great quantities were | 
ing upon the bank, as well as a baby| Wasted. In many parts of the West this 
triceratops. The full-grown figures are| ld method still prevails, but the im- 
about twenty-five feet each in length,| Proved principle of irrigation advocated 
Skulls of this animal which have been| by the department is rapidly displacing 
unearthed in the Rocky Mountains have|those of former days, and good results 
measured over seven feet in length. are noticeable. When the irrigators of 
the San Joaquin Valley first began irri- 


The most remarkable feature about this 


creature is the unique way in which the on they used age nine fect. About 
bones forming the back of the skull are one-third of this is found to be ample. 
developed into a great collar or fringe; | The water users of Greeley and neighbor- 
t.e very pointed and triangular shape|!®& districts in Colorado thought their 
of the skull is also remarkable. In some or would burn up unless they had . 
respects the creature resembles the rhi-|™!"ers inch of water to the acre. Now 
noceros, but unlike the river-horse of to-|*hey are raising crops on the same 
day it carried three horns upon its face|%Tound that are worth about four times 
and with its collar of formidable spines|®$’ Much with one-fourth the water 
it must have presented a terrible ap-) formerly used. So important is the need 
nearance. Its brain. however, was ex-|0f furthering the investigation of irriga- 
tremely small. Prof. Marsh ts of the| tion that several Western States are now 
opinion that this species became too co-operating with the department in the 
‘spectalized” and died out—the usual prosecution of the studies. Irrigation is 
end of a too great ambition! There are | being taken up in humid regions also in 
other specimens of the dinosaurs, an in- 


ee to insure against droughts. 


teresting representation being that of one 


of the carnivorous dinosaurs, allosaurus, | Aviation Awards.—The Royal Aero 
shown in tne act of feeding. Club have made the following awards: 

Before the coming of the dinosaurs|Special gold commemorative medal, the 
the world was populated with those} late Mr. Cecil Grace (who was drowned 
strange creatures, the plesiosaurians or| while flying the channel). Gold medal, 





sea lizards, curious creatures, half fish| Mr. Grahame-White, for his victory in 
and half reptile. One of these has right-|the Gordon Bennett Cup race. Silver 
lly been included in this unique exhibi-| medal, . Robert Loraine, for his flights 
tion of prehistoric wild-life at Stellingen,| from England to Ireland. 
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Aeronautics 


Probable Abandonment of Paris-Berlin- 
London Aeroplane Race.—The proposed 
international cross-country race from 
’aris to Berlin and thence to London via 
Brussels, with a return trip to Paris, will 
probably be 


stand taken by the leading Parisian 
papers with regard to promoting avia- 
tion in Germany The Paris Journal 


has withdrawn its support, and as a con- 


sequence the leading Berlin newspaper 


will apply the $25,000 which was offered 
to some other event for German aviators 
only 


Record Cross-country Flights in Ger- 
many.—On March 28th Lieut. Erler flew 
with a passenger from the Doeberitz 


aviation field, near Berlin, to Hamburg, a 
distance of 140 miles in 3% hours. This 
is the longest cross-country flight ever 


Germany The following day 
continued his journey to 
this second stage 


made in 
Lieut Erler 


Bremen He covered 


at a rate of 57 miles an hour according 
to the cable report; and on March 30th 
he continued the trip to Hanover. This 


series of flights by a military 
Germany is catching 


field of military 


excellent 
aviator shows that 
up to France in the 
aeronautics. 

Need of a Compass. 
need for a magnetic 
remain unaffected by engine 
an aeroplane was forcibly brought home 
by the sad fate of Cecil Grace. 
lem is now receiving serious attention 
One of the Brookland aviators, Mr. 
Ducrocq, is using an interesting compass 
lent to him for trial by a naval 
who has employed it with success in sub- 
marine work. It of the usual 
mariner’s compass, floating in oil, con- 
tained in a case which rests in a bed of 
horsehair. The horsehair is not packed 
at all densely, but its springiness 


How great is the 
compass that shall 


consists 


is so 


great and enduring that it makes an ex 
cellent protection against the vibration 
of the motor 


End of the Wright Suit in France.— 


A suit of the French Wright Co. against 
Blériot and other leading French con- 
structors was brought to an end on 
March 30th by the summing up of the 


case by the State attorney, who declared 
that the Wrights had not established an 


infringement, while, on the 
the defendants had failed to 
the patent It is expected that the de- 
will be handed down on the 29th 

Wilbur Wright was present and 


invalidate 


cision 
instant 


testified in person. His brother, Orville, 
who remained at home, is said to be ex- 
perimenting at the present time with an 
automatic stability device which will ren 
der the brothers’ biplanes more easily 
controlled and more safely operated. 


Elimination Race for the Bennett Avia- 
tion Trophy.—Belmont Park has _ been 
turned to the Aero Club of America 
by its owner and the executive committee 
of the club has set the dates of May 19th, 
20th, and 21st for the elimination race to 
select representatives of this country on 
the team which will be sent to England 
in the endeavor to regain the trophy cap- 
tured last fall by C. Grahame-White. Mr. 
Robert F. Collier put up a $5,000 
cup for the winner of the elimination 
race. The committee reserves the right 
to appoint other aviators, for example, 


over 


has 


Messrs. Martin and Weyman, who are fly- 
ing abroad, in case it seems probable that 
these men would stand a better chance 
of winning the trophy. The date of the 
race in England has been changed from 
June 28th to July 1st. 


A Record 
France.—In an 
Club trophy 


Flight in 


win the 


Cross-country 
attempt to 
for the quickest flight from 
Paris to Pau, a distance of over 400 
miles, M. Vedrine left Paris at 6 A. M. 
on March 28th in his Morane monoplane. 
He reached Poitiers (180 miles) in 3 
hours and 10 minutes, but was obliged to 
abandon his journey there on account of 
a breakdown. Three days later he flew 
back to Paris in the record time of 2 
hours and 12 minutes, or at an average 
speed of 82 miles an hour. The fact that 
Vedrine made the return flight in two- 
thirds of the time taken on the outward 
Journey would indicate that he was 
favored with a wind of between 25 and 
30 miles an hour on his way back. He 
expected to try again for the trophy. His 
monoplane, he claims, has a speed of 70 
miles an hour, although 
but a 50 horse-power motor. 


vibration on | 


other hand, | 





given up on account of the| 





| 
| 


The prob- | 


officer, | 


Electricity 

The Navy Wireless Telegraph Station. 

It was recently announced that the 
high- — wireless telegraph 
of the Navy Department is to be located 
on the southwest corner of the Fort| 
Myer reservation. Here a number of | 
towers, 450 feet high, will be erected, | 
for the purpose of supporting the an- 
tennz. They will be arranged either in 
a triangle or a quadrangle. The effective 
radius of the station will probably be 
1,500 miles. It was originally proposed 
to use the Washington monument for 
supporting the antenne, but owing to 
public sentiment, the plans were changed. 


Swedish Farmer’s Power Station.— 


The farmers in the province of Skane, 
Sweden, have organized to build a ‘cen- 
tral station to furnish their farms with 


electric current. This will be used main- 
ly to take the place of mechanical power | 


on the farm, but also for lighting as | 
well. In another section of Sweden, the 


farmers have organized a company which 
will buy current from a power station, 
and distribute it to the various farms. 
The power is purchased at 2% cents per| 
kilowatt hour, and is sold for 5% cents 
per kilowatt hour. The stock of this} 
company is divided among the farmers 
in proportion to the amount of energy 
they use 


Electricity in Indian Mills.—The mills 
in Bombay are driven by steam power 
largely at present, and this proves to be 
very costly. A scheme is being started 
to generate the power required from 
stored water. Water is to be collected 
during the monsoon and stored in huge} 


reservoirs up in the ghats about forty 
miles from Bombay. The valleys which 
|are being dammed are in close proximity | 
to a fall of 1,740 feet, and it is the power 


| from 


| 


| At Poldhu, 


which is to be utilized. 
to Bombay is about 


that fall 
The transmission line 
43 miles long, and a voltage of 80,000 
will be used in the line. In Bombay it 
will be transformed to varying voltages 
for distribution to consumers, which will | 
be principally the cotton mills. These 
mills alone now use about 100,000 horse-| 
power 

No Secret Telegraphy.—Many persons 
are of the impression that wireless teleg- 
raphy is particularly subject to “tap- 
ping,” but, as has been pointed out by 
Marconi and others, no telegraph system | 
is absolutely seeret. Any one familiar 
with the Morse code can read ordinary 
messages entering any telegraph office. 
on a telephone connected to 
horizontal wire, the messages 


a long 


passing on a government telegraph line a 


| quarter of a mile away can 


| which 


Aero | 


it is driven by | Poitiers, 
| quent thunderstorms. 


be distinctly 
read. It has been shown that it 
sible to pick up at a distance, on another 
circuit, conversation which may be 
ing through a telephone, or telegraph, 
wire On one occasion an investigator 
was able to interfere, from a distance, 
with the working of the ordinary tele 
phones in Liverpool 


Ball Lightning Due to a Bend in a 
Conductor.—Ball lightning was observed 
at La Rochelle, France, on December 15th 
last, under the following curious cir- 
cumstances (as described in Cosmos): 
An ordinary lightning discharge struck 
the antenna of a Turpain thunderstorm 
recorder (ceraunograph ) The antenna, | 
consisted of 2-millimeter copper | 
and had a total length of 100 me- 
was attached to a factory chimney; 
certain point it bent at a sharp 


is pos- 


pass- 


wire, 
ters, 
at a 


angle (25 degrees). The lightning vola- 
tilized the wire as far down as the bend 
Here the discharge divided; part con- 


tinued to follow the antenna and demol- 
ished the thunderstorm-recorder; another 
part cut a neighboring telephone wire 
and six iron guy-wires; while a third 
part apparently left the conductor in the 
form of a ball of lightning, which ex- 
ploded 20 meters away from its point of 
origin, breaking a window. M. Turpain 
believes the production of the ball was} 
due to the self-induction of wire at the 
bend; the discharge passing at this point 
into the air, which offered less imped- 
ance than the bent wire. The occurrence 
promises to throw some light on the mys- 
terious question of the origin of ball 
lightning. M. Turpain proposes to try 
to reproduce the phenomenon by setting 
up several similar antenne on the estate 
of Mauroc, belonging to the University of 
which lies in a region of fre 
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station | | 
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Science 
Glass Walls in Fruit Culture.—Fruit 
culturists abroad have recently essayed 


the use of fruit walls of glass instead of 
masonry, with interesting results. With 
|a glass wall the same kinds of fruit can 
| be grown on both the north and south 
The results in the case of pear 
s are said to be most excellent, the 
| fruit grown on the north side of the wall 
being equal to that grown on the south 


| tree 


side, and even smoother. Good results 
have also been obtained in the case of 
| peaches and apples. The principal ob- 


jection made to the glass wall is that it 
does not store up heat like a masonry 
wali, to keep the plants warm at night; 
during the day time the heat is nearly 
ecual on both sides of the wall. 


has 
years of 
chemical apparatus that 
to devise a 


Silica Glass.—Such extensive 
been made during the past few 
silica glass for 
it was found 
method whereby this glass might be pro- 
duced in the electric furnace instead of 
with oxyhydrogen blow pipe. To pro 
duce perfectly transparent silica glass 
melted quartz an artifice is re 
quired, because, on reaching the temper- 
ature of 600 deg. C., the quartz splits and 
minute bubbles of air fill the mass. This 
can be prevented by first raising the tem- 
perature of the quartz a point little 
under 600 degrees and then surrounding 
it with liquid silica, at a temperature of 
2,000 deg. C. The liquid silica acts as a 
shield to prevent the entrance of air 
the quartz splits up, and thus the 
formation of bubbles is avoided 

Keeping the Bee at Work.—The busy 
little at best gets a day about as 
seldom as a farmer’s boy haying 
time, but the modern apiarist has con- 
trived to make her even more industri- 
ous than when she is left to herself. The 
orchards of the Sacramento and San 
Joaquin valleys blossom some months be- 
fore the southern sage brush. The bee 
farmer, therefore, carts his about 
from place to place as the seasons ad 
vance, and thus, by keeping them busy 
nine months of the year, gets three crops 
of honey. The difficulty of moving bees 
during their active season is overcome 
by traveling at night. As the bees help 
to pollenize the flowers and thus produce 


use 


necessary 


from 


to 


off 
in 


bee 


bees 


superior fruit, the owners of the orchards 
regard them with favor. In results the 
plan is even better than that of the en- 
terprising farmer who crossed his bees 
with fireflies so that they could work 
nights 

Dr. S. F. Emmons.—Dr. Samuel Frank 


lin Emmons died on March 28th in Wash- 
ington at the age of seventy. He was a 
graduate Harvard, and of the Ecole 
Imperiale des Mines. He first came into 
notice for work done in connection with 
the United States geological exploration 
of the fortieth parallel. His writings on 
the science of ore deposits and mountain 
building are well known among geolo- 
gists. He has been connected with the 
United States Geological Survey since 
1879. He was general secretary of the 
International Congress, and its vice-pres 
ident from 1891 to 1903, and treasurer of 
the National Academy of Sciences. He 
was an honorary member of the Philo- 
sophical Society, an Associate Fellow of 
the American Academy of Sciences, an 
honorary member of the Canadian 
Mining Institute, a Fellow of the London 
Geological Society and other geological 
organizations. 

Amundsen in the Antarctic Region.— 
Scott 
is trying to 
the 


of 


that Amundsen, like himself, 
reach the South Pole. Scott’s ship, 
“Terra Nova,” has returned to New Zea- 
land after landing sledge parties on the 
ice, and has brought messages from Capt. 


Scott himself. It seems that Lieut. Pen 
nell, of the expedition, found the “Fram,” 


Amundsen’s ship, in Iceland Bay, and a 
party fully equipped for a 
South Pole. On board the 
“Fram” were eight men and _ sixteen 
Greenland dogs. In April, 1909, Amund- 
sen stated that he intended to go to the 


journey to the 


North Pole. He left Norway ostensibly 
to travel via Cape Horn and Bering 
Strait to the North Polar Basin On | 
|arriving at Madeira in October, he an- 


nounced that he had changed his plans 
and was going to try for the South Pole 


Seot* 


heard of Amundsen’s | 
expeditions until news was received from ' 





pene CONFEDERACY 





**Chas. E. Mosby, at the age of 13 years, enlisted NV 
as a drummer, May 10th, 1861—Elliott Grays, Co. 1, 6th WN 
Va. Regiment of Infantry’’—so reads the record—and & 
that child served in the Confederate army right through 
the four years of the Civil War. Two companions, \ 





being slightly older, in the ranks. 

This picture is one of the 3500 long lost Civil 
War Photographs that we have just recovered 
from oblivion, and have put in ten big volumes 


so that every American can own them. 


were put 


\ AN ARMY OF BOYS ADVENTURES IN THE WAR 
\ Ri into history they marched, Mathew Brady was a great artist 
\ these bright drummer boys of photographer in New Yark, 
N both armies Only fourteen or lavs when pi ssanhy was 3 
N ‘ ; ak photography was new 
\ fifteen years old, they bore the When the war broke out, he went 
N burden like men, brightening the 
into the fight, armed not with a 
long march, cheering the camp . 
5 gun but with the camera. Many 


\ 
. 
\ 
: 
‘ 


\ and plunged into the fight them- once the Confederates mistook 
' ? . “ 
\ selve Just boys But right in his cameras for guns and opened 
\ line with their olde r comrades, ae: uns tlaedn 
\ they took part in the greatest 
\ battles the world has seen. 
\ 3500 PHOTOGRAPHS 
\ When the call to action came, 
\ hundreds of thousands of boys, But he stuck to his great task, 
some of them mere tots, tried to and when the war ended, he had a 
\ enlist in the Union ranks by swear- superb collection of thousands of 
\ ing they were over 18 ay - photographs of the men on land 
sage ot eniis nt. nthe : . 
the age limit fot enlistmen and sea, in camp and battlefield, 
Confederate army, these children 4 - 
~ in hospital and prison. Here in 
\ swore they were 17 just as cheer- ; : : 
\ fully. Many of them were taken these pictures you will see a real 
in as drummers and fifers in the war—the greatest war that ever 
\ army and a senile’ monkeys in took place on the American con 
\ the navy Some very amusing and tinent, and one of the might 
atl ( ori tol oft 4 
\ pathet tori 
\ youngst 1 l i 
\ but a man 11 spirit, peony It is the living impression, caught 
“4 { S ‘ 4 at am a . . 
es his father's con in the heat of the conflict and 
pair ot trousers, and after cutting 


and inspiring the discouraged men 


his 


wandered for days 


. : . were , armeae — 
on the battle line with the crashing ere narrow escapes. Once he 


Often, 


geois 


too, in the woods 


the 


beat of their drums. 
they helped the 
field, 


armed only with a broadsword and 


sur in 


ind often they grabbed a gun dreading capture at every moment 


preserved on the camera plates, 


them down to fit, 


big coat and presented himself at 


pulled on the 


so that it is as clear, as new, as 


the enlisting office, ready to do or fresh today as it was fifty years 


























die. Many of these brave young- ago when this boy slung his drum 
sters failed to return when the war over his shoulder and beat the 
was over, and it is pretty sure that strains of ‘* Dixie.”* 

some time during those four year : : 

j Ast r sc : “a 1e 
they gave up their young ves for o o » many year , these 
the homes they loved so well photographs are now at last in 

ec such shape that every Ameticar 

We have 3500 photographs that I n 

the world has never seen of those can own them, for the Review of 
ic 4 ‘ ! i ) ’ 

i i <o 3 ! i € ] 

two armies and navie Did you Reviews has put them in ten ta 

ever hear the story of the taking volume ind you can have them 


of these photograph for less than one cent a picture. 


EIGHTEEN FREE 


We have put these 3500 photographs 
beautifully bound volumes, 


i 0) bie 
in 10 big, 
have 


and around them we 


written a history of the war like none you ever heard 
before. You can have a set of these books if you 
order at once at our special before-publication 
price and in little monthly paymenits. 
fy If you send the coupon, we will sena you 
7 18 of the pictures and give you some idea of 
§ the wonder of this discovery. At the same 
j time, W will send you a handsomely illustrated 


book containing Brady’s strange 


The and 
photographs are contained in a portfolio ready 


story 


eighteen reproductions unigue 


for framing. Each of these pictures is on a 
heet 12x 124g inches and has under it the 
whole story of the picture. 


This offer cannot be held open indefinitely 


Send the coupon today and 
10 cents to cover mailing charger 
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The E Ever-Ready SEARS 


$325 to $4752 


R' SY every minute—taking the children to school, fetching the 

, tor or a neighbor, hauling produce to market or supplies 
from town or depot, speeding you around over country roads or city 
streets, coming working minutes into money. It is up with the chick- 
ens, knows no quitting time, and after a day's work is ready for a 


pleasure trip in the evening. 


How Sears Owners Talk 








From a Sears Owner in Texas From a Sears Owner in Kansas. 
I uld ake twice t I ey I I ha 1 RF D.1 e 25 miles lo 
t Se I yet ffered I iver ul to 76 ull boxes ar d get 
a bra $1,040.00 motor cat for it, home in three hours over some steep hil 
y uld ne a trade and through 4 les of bad sand with- 
out any trouble. It goe Ly + yugh sand 
From a@ Sears Owner in Missourt. that 20-horse power four-cylinder cars 
= d to li eforel ¢ iy Sears) got stalled in 
vm hous and 5 mi ule s fron t wn, but 
yw tam i t listant. I find From a Sears Owner in Oregon. 
tif tl gi ire I doa “Our first test was a hill th at has 
rse and bugs , er four stalled every car that is ever 
xtra lin A yeal I attempted to climb it A soft. sandy 
would not excl nyother carl ll, % of a mile long, about 16 to 20 
pad or saw | ni ms yer cent g ha be nch’ about 
ability and eco 1omy iti ‘pe rf Palf vay t rt but fully 40 per 
cent grade, and * made it in g ood 
From a Sears Owner in Montana shape. Photos of us at ifr rent stage 
“I have driven my car 2. 500 miles over of that performance would be w rth 
rough roads and eep hills, and many round tollare to you ” for 
rt n l 115 minute n rtising purposes,” 


“What Sears Owners Say” i. the title of a booklet we would like to mail you. It 


is a complete record of the performances of The Car That Works—the SEARS. 


SEARS, ROEBUCK AND CO., CHICAG 




















HY-RIB does away with Centering and Studs 


HY-RIB reduces the cost and simpli 
fies concrete construction. 

HY-RIB is a steel sheathing stiffened 
by deep ribs—a unit of lath and studs 
—a combination of re-inforcement 
and centering. The use of Hy-Rib is 
very simple: merely set up the Hy-Rib 
sheets, apply the concrete or plaster, 
and the work is complete. 





Sidings, Roofs, Partitions, 
Ceilings, Furring 
HY-RIB has a record of successful use 
in hundreds of factories, storehouses, 
offices, hotels, residences, garages, etc. 
HY-RIB is very inexpensive and the 
best construction for walls and parti- 
tions, roofs and floors. Absolutely fire- 
proof and permanent. Saves money in 
construction, in insurance, and in 

maintenance. 
Write for free HY-RIB catalog—80 pages 
‘ trations, details and specifications. If 


you are doing any building work at all, ‘this 


HY-RIB catalog will be valuable to you. 
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AMERICAN HOMES and 
GARDENS for APRIL 


The April number of American Homes and Gardens contains a valuable 
amount of information for the home-maker. The presentation of a large 
number of houses show ing the best in modern design ; the garden and its 
planning and its appointments ; the table and its decorations and furnish- 
ings; helps for the housewife ; embroidery ; the Late Georgian Furniture 
by Esther Singleton, of interest to the student of the antique, are a few 
of the subjects tre ated in this issue. q Following is a table of contents: 


Contents for April, 1911 


e Steps Lead to the Garden , Frontispiece 


"White Lodge" The Country Seat of A. Lithgow Devens, Esq., 


Manchester by the ea, Mass ° By Francis Durando Nic hols 
Furniture of Our Forefathers— Late Georgian. Part Ill By Esther Singleton 
Suggestions for Easter Tables—Jack Horner Pies and Favors . ‘By May L. Schryver 
New Suggestions for Darning : , By Mabel Tuke Priestman 
Big Fir Trees of the Northwest ; ‘ ‘ : - : 
The Japanese Garden in America By Pheobe Westcott Humphreys 
Handicraitsman—-Home-Made Pottery. III . ‘ By Ww. P. Jer is 
i uther Burbank’s Wonderful Work in Horticulture By Charles J Woodbury 
A Novel Rain- Water Collector . By A. Gradenwitz 
A. Concrete City by the Sea—A Group of White Stucco Houses 

with Red Tiled Roof ; By John F. Springer 
Planting Table of the Best Perennials By Charles Downing Lay 
The Editor's Note Book New Books Helps for the Housewife 
Correspondence American Homes and Gardens for May Garden Notes 

The Use and Charm of Stucco Queen of the Hollyhocks 


Wild Flowers Worth Growing 


Order a copy from your newsdealer or 
the publishers, price twenty-five cents. 


Munn & Co., Inc. ‘Puhlishers, 361 Broadway, New York City 
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The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the Twenty-Eighth Edition of 
* The Scientific American Cyclopedia of Receipts, Notes and Qyeries" 


‘ae by ALBERT A. HOPKINS, Query Editor of the Scientific American 


HIS is practically a new book and has called for 

the work of a corps of specialists for more than 
two years. Over 15,000 cf the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 








“As —_ as a Dictionary and More Useful” 
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Metals. XXVI. , ae and Fireproofing. 
XI. Glass. XXVIL. Writing Material, 
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The Flying Machine and the Airship 


THE MAY MAGAZINE NUMBER OF THE SCIENTIFIC AMERICAN 
ISSUE OF MAY 13th, 1911 


“The way of a bird in the air” is no longer as 
mysterious to us as it once was to Solomon. We 
have much to learn, however, before we can plow the 
invisible ocean of the atmosphere with the ease and 
the safety and the marvelous economy of power which 
characterizes the flight of every hawk or buzzard— 
how much, every reader of the Scientific American 
will realize when he reads the May Midmonth Num- 
ber of the Scientific American, which will be devoted 
largely to aviation and airshipping. 





“In part a flying machine and in part a death 
trap, comments one of the contributors to that issue, 
“the aeroplane has done both more and less than its 
sudden arrival among the great inventions of the age 
had promised. . . . This combination of a Chinese or a 
box kite, an automobile motor, a restaurant fan, 
balloon rudders, junior bicycle wheels and ski runners, 
the whole strung together with piano wire and safe- 
guarded with adhesive tape and mammoth rubber 
bands, spring from toyland into the world of industry, 
politics, warfare and finance, when two plodding and 
practical tinkers of genius—self-made engineers from 
the American school of try, try and try again — prove that 
they could balance and steer it by a twist of its muslin.” 





That is a little severe, perhaps. Yet, it drives 
home the defects of our present methods and of our 
haphazard and slap-dash construction. 





First of all, the problem of automatic stability presents 
difficulties that few realize. Even a hawk finds it hard 
to keep on an even keel. To relieve strain on nerves 
and muscles in warping a plane or throwing an aileron 
up or down, many inventors have patented devices 
which, in their opinion, would balance a machine 
automatically. In the May mid-month number 
you will find the principal automatic _ stability 
devices patented in this country, collected and ex- 
plained by Mr. Grover Cleveland Loening, and their 
mechanical merits or fallacies set forth. Here is a 
fruitful field for invention of the right kind, and the 
alleged automatic mechanisms which Mr. Loening 
holds up for contemplation are, many of them, at 
least instructive in so far as they tell the inventor 
what he must avoid and why. 


A first cousin to the automatic stability tinker is 
the man who plucks, as it were, a flying machine out 
of his mere imagination, knowing nothing of the basic 
principles laid down by Langley, Chanute, Maxim, 
and the Wright Brothers. Mr. Morris Krarup will 
reveal these absurdities in a merrily written and biting 


article which is fittingly entitled “The Chamber 


of Horrors.” 





Accidents, too, will receive the attention that 
they deserve. It may be true, as one enthusiast has 
observed, that aviation has fewer deaths to its dis- 
credit in its early stages than had the automobile; 
but it is also true that ignorance, folly and recklessness 


have been all too apparent in the ghastly fatalities 


that make unpleasant reading in the newspapers. 
“The Coroner's Inquest’’ is the title of an article in 
which the cause of these aviation accidents is set 
forth, and the pictures that will accompany that 
article will show how tragically complete is the ruin 
of a flying machine that has come to grief. 





Marvel as we may at the wonderful ingenuity 
displayed in the flying machine, we have still much 
to learn from soaring birds. The condor has a sup- 
porting area of nearly ten square feet and a weight 
of seventeen pounds. It flies with an expenditure of 
about 0.05 horse-power. Most aeroplans use engines 
of 50 horse-power. To be sure they have a greater 
spread of wing and weigh much more than a condor. 
But what a difference between 0.05 and 50! Part 
of this waste of energy is due to the propeller. 
Assistant Naval Constructor William McEntee, in an 
article on “Air Propellers,” will show how wasteful 
of power is the screw propeller and along what lines 
improvement must be made. 





In our admiration of the heavier-than-air flying 
machine, we have in this country been quite blind to 
the remarkable developments made in Europe, in the 
construction of dirigible airships. Mr. Carl Dienstbach 
will critically discuss the leading types which have 
been developed in France, Germany, and England, 
and will contrast the one type with the other. 


All these articles, mind you, are published in addition to the regular Scientific American articles. Chere will 
be the usual Inventor’s Department, the Scientific Abstracts from Current Periodicals, the Editorials, and 
the live and interesting features that make the Scientific American what it is from week to ‘week. 
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All Recent 
Typewriter Progress is 
Remington Progress 





The first 
column selector. 

The first 
built-in decimal 
tabulator. 

The first 
key-set tabu- 
lator. 








The first 
adding and sub- 
tracting type=- 
writer. 





Remington=-Wahl 
Adding and Subtracting Typewriter 


All these are 
recent develop- 


Visible Writing and Adding ments of the 


REMINGTON 


Remington Typewriter Company 
(Incorporated) 


New York and Everywhere 
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If you are going to London this Summer you will find 
SCRIBNER’S MAGAZINE GUIDE 


lo LONDON 


one of the most useful little books you can possibly 
carry with you, especially if this is your first visit. It 
contains jzs¢ the most helpful and useful information 
regarding Hotels, Shops, Theatres, Restaurants, and 
principal places of interest. It is small, handy, inval- 
uable. In twelve ‘‘Walks,’’ you are taken about the 
city by one who knows London, knows what Amer- 
icans want most to know. 


SCRIBNER’S MAGAZINE GUIDE 


Jo PARIS 


By John N. Raphael will be found equally valuable. 
Mr. Raphael knows Paris thoroughly, and _ briefly 
outlines the most interesting and desirable things to 
see, tells about the Restaurants, Shops, Theatres, etc. 
Either guide will be sent /ree on request. 


Address : Scribner’s International Travel & 
Shopping Bureau, 153 Fifth Ave., V. Y. City 


Your attention is also called to the special service rendered Ameri- 
cans in London by this Scribner Bureau. If you will call up our 
Londor Office (Holborn 5849) on your arrival, most desirable 
information and introductions to the best shops, hotels, and 
travel offices in London and Paris will be cheerfully given. 


SCRIBNER’S INTERNATIONAL IT RAVEL 


SCRIBNER’S 


v_G ‘ 
<> SHOPPING BUREAU, Care Macazine 


New York, /53-157 Fifth Av. 








Temple House, Temple Av., Lonvon, E. C. 














Smith & Wesson, Established 1856 





Mr. Manufacturer:— 

You have the best lighting system in your factory 

You have the best heating system in your plant. 

Of course you are protected with fire-insurance. 

Has your night watchman the protection afforded 
by a Smith & Wesson .38 Double Action 
Perfected revolver ? 

Have you a Smith & Wesson in your home— 


for instant use in case of an emergency? You need the 


protection that a Smith & Wesson affords. 







The .38 Double Action Perfected is 
the only perfect revolver made with 
| automatic shell extractor. It is the ideal 
| revolver for home or factory protection. 
|3%, 4, 5-inch barrels, Blue or Nickel 
Finish, $14.00 list price. 


Smith & Wesson will be glad to send you "The Revolver" a handsome booklet 
containing information of importance to you. 


SMITH & WESSON 


Manufacturers of Superior Revolvers 





415 Stockbridge Street 
SPRINGFIELD, MASS. 





WESTERN AGENCY, PHIL. B. BEKEART, 717 MARKET STREET 
SAN 


FRANCISCO, CALIFORNIA 























RATIVE 
HTING 


is essential for your home. 
The McKenney ¢& Water- 
bury free portfolio will assist 





you in selecting appropriate 
electric, gas and oil lighting 
fixtures. 





For the one who has a 


home — for the one who 


intends to have a home and 
for the one who wishes to 
improve the home this 
beautiful collection is made. 





We want YOU to 
send for it today 








Country - wide recognition accords the McKenney - Waterbury 
lighting fixtures a reputation above all others. 


Ge execution of special designs forms an important 
part of our work. Correspondence solicited. 


cJMCKENNEY 6& WATERBURY CO. 
Designers and Manufacturers of j 
cARTISTIC LIGHTING FIXTURES 


200 FRANKLIN, corner CONGRESS STREET 


BOSTON 


MASS. 
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Will Mean Lower Up-Keep 
Cost for Every Motorist 


It has been easy for tne automobile dealer to realize how much the organization of the United States 
Tire Company means in improved manufacturing conditions, in greater purchasing power, and in wider 
distribution and sales efforts for the four great tire companies which comprise this new organization. 

It should be just as easy for the motorist to realize how much the United States Tire Company 
means to him in the production of better automobile tires. 

We propose to reduce the up-keep tire cost for every motorist in America. We propose to make 
possible the more economical operation of every automobile in this country. We propose, through the 
production of superior automobile tires, to give added pleasure, added safety and added economy to 
motoring everywhere. 

For many years Continental tires,G @& J tires, Hartford tires and Morgan ( Wright tires have been 
_Tecognized by the motoring world as leaders in the tire field. In the five great factories of these four 
leading tire makers, throughout a period of. time so long that thesé names have become household words, 
these four leading manufacturers have made good tires— 


Continental Hartford 
G&J Morgan & Wright 


Each of these tires has had its own marked points of superiority. Motorists have come to know wherein 
each of these tires has been better than any other tire made. It remained for the United States Tire 
Company to bring into one working group all the tire knowledge, 
all the tire skill, all the tire experience which have given to each 
of the four brands its own field of leadership. ESE ee 

Every point of superiority which in the past has identified each Four-fifths of the Best Dealers Sell 
of these tires individually will be applied to all of them. Into each UNITED STATES TIRES 
of these good tires the United States Tire Company is building 
every better feature of the three others. Our application of this 
aggregate knowledge, this aggregate of proven methods, must be 
and is productive of 


Allthe way from one Americancoast 
to the other—whereverautomobiles 
or automobile accessories are sold 
—there you will find a United States 
Tire dealer. It means much to the 





7 a e 
America’s Predominant Tires motorist that thousands of dealers 
—four-fifths of all the best dealers 
United States tires embody advantages which the motorist in America—have pinned their faith 


and their future to United States 
Tires. These dealersarenotthesort 
that take chances with desirable 
patronage. They make it their busi- 
ness to sell the best products the 

. . market affords, building not for a 
At the Same Price Asked for Other Kinds og: “gyal ogame, agony 
The fact that an overwhelming 
majority of. these leading dealers, 
these responsible dealers, have 
recognized the superiority of United 
States Tires is conclusive corrobo- 
ration of whatever we have said or 


could not and cannot secure through the use of any other tires. 
From no other source can he even hope to secure tires into which 
have been built such complete superiority.. Furthermore, he can 
actually buy these tires = i ia aa aR ae ee 


United States tires are sold under the four well-known brand 
names: Continental, G © J, Hartford and Morgan © Wright, 
and include eight styles of treads and three styles of fastenings— 
the widest range of selection ever offered the motorist. 


United States Tire Company, New York _inicht say of the better service ta 


Branches, Agencies or Dealers Everywhere be had from our products. 
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